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Schedule deviations are commamn place in todays 
construction industry. Their causes are many and their 
result is often a claim Бу one party against another. Seldom 
is the settlement of such claims quick and easy due to the 
many factors involved in analyzing the claim and the failure 


nar ties involved to understand these factors. 


vr 


Іс іс the author’s opinion that if the parties of a 
contract understood the many factors which influence the 
settlement af delay claims that the claims would be settled 
saan er and or less cost. This paper provides a 
comprehensive review of some of these factors. Upon 
comoleting this paper the reader should have a basic 
understanding of the identification. preparation, analysis, 


and settlement cf the time aspect of construction delay 


claims. 





D ne SE SCORE AND ORJECTIVES 


p INTRODUCTION 


Construction projects involve many interrelated parties 
and resources interacting in a dynamic yet otten severely 
time constrained environment., Many factors are involved in 
completing a construction project and without the coordinated 
cooperative effort of all involved the praject will often be 
delayed for one reason oar ancther. The reality of such 
delays and the axiom that "Time is Maney" has resulted im the 
growth in the number of construction claims between parties, 
The claims, whether they are between the owner and the 
contractor or between contractor and contractor, can almost 
always be directly related to time. 

The owner has lined up buyers or occupants and the owner 
has arranged the financing based an the anticipated cash flow 
resulting from sales or rentals. The failure af the 


contractor ta meet the scheduled contract completion date 


{сз 


ІЛ 


could force the owner to incur additional interest expen 
Beer profits. And in the world of multi-million dollar 
projects a one week delay on a $204 million project can cost 
over $60,000 in additional interest. The owner, in an effort 
to recover this loss may in turn claim against the cantractar 
for delay damages and  reguest restitution for the reasons 
stated above. 


Mare often iE will be the contractor who has suffered 





lasses as a result of the Qwner’s actions, The owner ar nis 
authorized representative, either through his actions ar 
failure to act, may cause the contractor to deviate from his 
planned schedule af construction. These deviations may in 
some manner impact the resources that the contractor has 
dedicated to the particular project. The contractor may then 


suffer losses because of lost efficiency, learning curve 


loses, idle personnel and/ar equipment, or be forced inte 


' 
> 


periods of inclimate weather oar new union contracts with 
higher wage rates. To recover these losses the contractor 
will submit а claim againzt the owner requesting additiona 
monies to cover the added costs that the contractor has 


incurred. Тһе scenario is very similar for the relationship 


ul 


between prime contractors and their subcantractars, Owners 


Ci. 


and QVE S, and im recent years between awners an 
Construccion Management firms. 

The complexity af today’s construction projects often 
prevents the simple assignment of fault for delays and even 
mace difficult, this complexity hampers the clear cut 
identification of causes and impacts. As the dollar value of 
projects has increased зо has the importance of correctly 
identifying and quantifying these impacts of deviations in 
the construction schedule. The result of this complexsity ana 
increased dollar value has been the formation of construction 
law firms who specialize in construction claims and the 
emergence or construction management firms who da little 


construction managing at ali, rather, they concentrate their 





efforts and skills іп analyzing construction scheduling 
claims. 

The author, in researching for this paper interviewed 
five construction law firms, 5 construction management firms, 
and drew from the experience of being involved in four 
construction claims as an Owner's representative. Upon 


completion of the research the author concluded that although 


each profession is expert at what it doe, Lt Coes NOt 


2e Of the 


п; 


completely understand the mechanics or philosophi 
other professions with respect to settling canstructian 
scheduling claims. Therefore, the ашпас set forth ain 


writing a paper with the following objective in mind: 


D Hee ee ive 


The objective of this paper is te provide the reader an 
overview of the many factors which affect the identification, 
preparation, analysis, and settlement of construction 
scheduling claims. All too often the impacts of a schedule 
deviation are not quantifiable or even recognizable until 
long after the cause has occurred. For this reason the facts 
surrounding the cause frequently are blurred and the 
assignment of responsibility for the deviatian is difficult 
as best, But, by having an understanding of the basic 
mechanics of haw schedule deviations impact projects and haw 


an be settl»d 


п 


to identify these impacts early, disputes 


before they became unmanageable problems. 





Im s DIE 


The scope of this paper is limited to a review of the 
time aspect af construction delay claims. This paper 
Hi scuse same cf the most comman АНЯ af амаи 


deviation and how these deviations are analyzed to calculate 


their impact on the project schedule. This paper also 


discusses the litigation of delay claims and the problems 
associated with litigation. This paper does mot caver 


methods or techniques used to analyze the economic impact of 
such schedule deviations nor does it discuss the means Ву 


which to bring a late project back on schedule. 


1.4 PROCEDURE 


To provide the reader with a comprehensive review oft the 


time aspect of construction delay claims this paper will 


discuss the following topics: 


ma c. Delays, Gite оге; suspensions of worl. 
acceleration, and constructive changes. Eeing able to 


tt 
1- 


identify these primary causes of schedule deviation early is 
paramount to documenting impact and building a case if.the 
contractor or owner decides to submit a claim. This Section 
will discuss these five mos Common causes of schedule 
deviation, how they affect construction schedules, and each 


рагу, rights and responsibilities under the contract. 





ЕП ЗЕЕ ЕРЕЕН па techni gues. There are numerous 
techniques by which a project can be scheduled, GANTT CHARTS, 
SUMMARY BAR CHARTS, The CRITICAL FATH METHOD (CFM (I-J node 
or precedence)), and Frogram Evaluation and Review Technique 
ERTI). This section will discuss each of these, going into 
greater depth оп how CFM networks are developed and the 
advantages of having one on the project. 

Ch 4. Analyzing factual networks. Once a schedule 
deviation has occurred the use of factual networks can De 
instrumental in quantifying the impacts. This section will 
discuss haw factual networks are developed and haw they used 
in calculating delays with respect to time, 

EN ОМО с О па the claim. Going to litigation is not 


always the best means by which to settle a claim.  ihis 


Т) 


ЕСЕН will discuss th 


| various alternatives to going To 
(SE... 

Ch 6. Summary. The interviews with the law firme and 
the construction management firms braucht to light some 
interesting areas of concern. . The paper concludes with a 
summary of the topics discussed in the paper and addresses 


these areas of concern. 





en ЕТИП СЕТ CAUSES UF SCHEDULE DEVIATION 


ELI РОВ T TON 

There are many causes which can force the contractor to 
deviate from the original planned schedule. However, the 
Vast majority of these causes can be categorized ander ane 
the follcwina headings: 

--delays 

T disruption 

——8utspension of work 

--acceleration 

--constructive changes 


Ey being able to recognize and differentiate between 


ty; 
t 


* 


these five very common causes of schedule deviation and 
knowing their rights with respect to the contract, the gawner 
or contractor can place themselves in a better position to 
fairly and equitably settle any claims. The following 
discussion is directed tawards these two parties, le, che 
owner and the contractor, because in the majority of the 


cases they are the two parties involved in delay litigation. 


ED DELAYS 


Delays are further identified as  non-excusable and 


excusable. Non-excusable delays are delays caused by the 





contractor’s own actions and therefore the contractor is 
Pespmnsible fer their impact. Examples of this are the 
failure to promptly order long lead items such as chillers or 
transformers, or to submit required shop drawings 8 
sufficient time to allow for review and approval prior to 
fabricating structural steel. The extension of the contract 
period will not be allowed under such circumstances and the 
Bab actor will be liable not only for lost productivity on 


L 


the project but also for liquidated damages if the contract 


== 
== 


so states. The contractor who delays the project and submits 
Yy J 


dt 


a request for additional time and/or compensation under thes 
premises may create an adverse relationship with the owner in 
addition to expending funds preparing the claim which will be 
pom sent. 


Excusable delays are those delays which allow thre 


tJ 


contractor to deviate from the planned schedule. These 
delays are further subdivided into noncompensabie arid 


compensable delays.  Noncompenseble delays generally aris 


from events that are beyond the control of the contractor ar 


the owner, hut nevertheless delay the contractor's timely 
completion of the project (9). А noncompensable delay may be 


, 


excusable in that it justifies the canmtractor*s de LOA 


теј 
ri 


Vie 


from the planned schedule and disallows the assessment of 
liquidated damages for not completing the project on time, 


However, the contractor can not request or claim far any 


compensation ta cover additional casts. Examples oF 
noncompenssabl«:e delays are labor disputes, Vandalism, 
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unusually severe weather, acts of God, delays caused i 
suppliers or second tier subcontractors. 

Compensable delays an the other hand, give the 
ШОО acer «he righe to not only claim tor additional time, 
but also for additional compensation. These delays are 
caused by the owner ar his designated representative. es 
he contractor*e responsibility, however, to shaw that the 
delay was in fact caused by the owner and that im fact 
additional costs were incurred, Examples of such delays may 
be the owner's failure to provide requested clarification irn 
EN GSeonable timeeon a critical activity, or the oawner’s 
failure to deliver equipment or material as agreed in the 
cantract and in accordance with the approved schedule. 

Same contracts may contain special modified contractual 


terms Which limit the contractor”s rights with respect to 


= 
EL 


delays and compensation, such as the liquidated damades 


(в), It is recommended that the 


ut 


no-damages-forc-delay clause 
contractor review the contract in depth to determine 14 such 
clauses have been made a part of the contract. The best 
recommendation is to have a construction lawyer de this prior 
to even entering the contract. Otherwise, the contractor may 
find himself incurring additional coste for which there are 
ro legal means by which to claim compensation. 

Fraving the extent of an excusable delay 16 paramounh in 
justifying the amount of compenseatcitun requested. The 
contractor can not simply request the difference between the 


actual casts and the contract bid price. The courts will 





examine closely the atra costs and determine whether the 
entire extra cost was in fact caused by the excusable delay 
rather than im some part Dy the. contractor?e own 
inefficiencies (8). Section 4.5 of this paner covers in more 


depth with how the extent of such delays are calculated. 


Eom pa T TONS 


Disruptions are different from delays in that there may 


not be a quantifiable extension of the project duration which 


results from an owner caused disruption. Disruptions impede 


u 


M eMtractor's ability to attain or maintain зоб momentum 
and productivity (8). As discussed in the introduction, the 


cooperation of all parties involved is necessary for а 


project to work smoothly. ШЕР іссе. there = an implied 
Ew cetual obligation of cooperation. Disruptions can cause 
extra costs in the form of lost efficiency or changed work 
methods in accomplishing the work, The contractor is 
entitled to damages resulting from disruptions, However, in 


that the calculation of such damages is more related ta 


" 


efficiency studies and unit costing this paper will not 


discuss this matter further. 


2.4 ACCELERATION 


Acceleration can take two forms. The first is when the 


owner directs the contractor to work faster than necessary ta 





complete the work by the scheduled contract completion date. 
ИОК о лсо in this case is entitled to the increased cast 
of the accelerated work plus a reasonable profit. The second 


case is where the contractor is required ta finish by the 


е 
! 


original contract completion date although the contractor is 
entitled to an extension of contract time because of the 
existence of an excusable delay (9). Ta prove acceleration 
the courts require certain key elements be shown ta allow 
ЕСІШейе on a claim for constructive acceleration. First there 
must be am excusable delay far which the owner has failed oar 
refused to grant an extension 2+ the contract time to which 
the contractor is entitled (9), Second, it must have been 
expressed or implied to the contractor by the owner or his 
representative that the contractor was required to complete 
Euoeontract without an extension, and the contractor must 
have campleted on time and incurred extra costs (9). 

The calculation of acceleration damages i¢ very zimilar 
to calculating disruption damages. The greatest impacts are 
LE о у a function of time but more so of overtime costs, 
revised work methods, increased material costs tor early 

aliverv, etc. However, by camparing the as-built schedule 
with the planned schedule in conjunction with planner 
productivity a contractor can easily show the specific 
activities which were accelerated. The cost analysis of ne 
impact will require an efficiency study and unit costing 
analysis. This paper will deal with only the comparison of 


the schedules. 
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е SUSFENSION OF WORK 


A suspension of work occurs when the owner either 
expressly or constructively causes the contractor to suspend 
any part of the work (E). Suspension af work clauses usually 
Ede the contractor with a legal route by which to recover 


additional ee (excluding ЕО иез опера е 


n: 
Po) 
1-1 
In 
fu 
a 


suspensi oniy delays or interruptions. Conversely, E 
protects the owner from liability damages for reasonable 
delays. The question then arises, "what are uwnreasoanaule 
delawves?" It is the contractor’s responsibility in claiming 
restitution to show that the delay or suspension WAS 
unreasonable under the circumstances (9). Some delays are per 
ze unressonable, in which case the contractor does not bear 
the burden of proof that the delay was unreasonable, but 
rather the owner has the burden of showing that it acted 
reasonably (8). Defects in the plans and specifications 
where the defects are not obvious to the contractor is per se 
unreasonable. Where the delay was not per se unreasonabi 
there is no clear cut way for determining whether a delay 
unreasonable (8). 

The owner may also suspend the contractor "e work if the 
work is defective or persistently contrary to the terms of 
the contract. However, if the owner needlessly stops work 
due to defects that the contractor could have corrected while 


continuing wak. this would constitute an unreasonable delay 
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for which the contractor can recover damages. 

The calculation of the impact of an unreasonable 
suspension is easier than the previous mentioned causes 
because the exact cause, usually a directive, ic 
identifiables. In analyzing the impact of the suspension the 
costs of idled crews and/or equipment are known and 
quantifiable. The impact on following activities cen also be 


determined by using factual networks. This will be discusse: 


in section 4.5 of this paper. 


2.6 CONSTRUCTIVE CHANGES 


rr 


Formal change orders are normally negotiated with respect 
to time and cost and are issued in writing by the owner or 
his authorized representative. Constructive change orders, 
however, result from informal acts or omissions on the 
owners part that change the requirements of the contract. 
Such actions require the contractor ta perform work beyond 
that required by the contract, increasing the casts at 
E 


performance, and entitling the contractor ta an extension ot 


time (8). Examples of this are directives ta change the 


method of contruccion. омет ігу рес СГ, rejection ei 
conforming work, defective plane or specifications, ar 


rejection of "or equal" substitutions, 
The analysis of such changes to calculate the additional 
cost and time due the contractor is difficult without 


detailed records. Section 4.4 cof this paper discusses 
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recommended record keeping which is useful when preparing 
claims of this type after the fact. Additionally, section 
4.5 of this paper discusses the analysis of factual networke, 
developed trom this records, which are then used to determine 


the time impact of changed work. 


ү 





ve ЕСТ SCHEDULES 


iul INTRODUCTION 


БО а contractor to he successful in today’s highly 


Mec tive construction industry the contractor must use 
every tool available to allow him to complete a project for 


less than the competition. One such tool is the project 


schedule, The schedule, 1+ properly used, allows the 
CON actor to schedule Work TOFTOES, to coordinate 


subcontractars, to level resources. and to ultimately control 
the overall project, brinaing it in on time and on budget. 
However, many contractors still dco not use schedules. 
Some argue that their costs outweigh their benefits. Others 
believe that their experience is better than any schedule. 
Yet, when the highly succeeeful contractor’s operations are 
examined, there will be found at the center a well thought 
Out manageable schedule. The camtractor will use the 
schedule for all his planning and he will contractually tie 
his subcontractors to it. This way the contractor can not 
anly monitor the project, but he а= солта їе. 
identifying problem areas and taking remedial action where 
required. In this section this paper will review the various 
types of scheduling techniques, their development, basic 
concepts, and uses. Because of its wide spread use and its 


patential as one Ou the best scheduling tools for 
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construction, A more in-depth discussion on the critical path 


method (CFM) is provided. 


©. 2 Susp INGZTEEHNTEUES 


ENS. GANTT CHARTS 


In the early 1900'g Henry L. Gantt and Frederick Taylor 
developed and made popular what is the basis Жоғ today’s bar 
graphs or bar charts. Their work was originally aimed at 
production scheduling. however, it was and is readily 
adaptable to planning construction and recording its progress 
(5). The bar graphs provide an excellent tool by which tea 
qraphicaliy represent an activity. in the preparation af a 
bar graph the planner or scheduler is guided by desired 


completion dates and thus often works backwards in generating 


а bar graph for a multi-activity project. This "backwards 
planning" however, „ten resulte am little more than a 


schedule of wishful thinking (5). An example of a bar graph 
for the construction of a simple one story home is shown 
ie (al. 

another drawback or deficiency of bar graphs ais ate 
failure to show the interdependerncies 3+ che varıous 
activities which make up the project. Additionally., althougn 
the bar graph can provide a cough idea of the status of the 
project., it can not be readily used to give quidance on how a 


late project should be brought back on schedule. For example. 
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SUMMARY BAR CHARTS 


The need for activity interdependencies and project 


revision resulted in the development of what is commonly 


known today as summary bar charts. Summary bar charts break 
down the project inta greater detail and eh cw the 


interrelatiunships cf activities € 


J 


Ss show below, To allow 


23 


for better project monitoring and control the bar charts are 


then 


revised monthly or  bi-weekly using "near term 


schedules. Using the near term schedule, which 13 a product 

























of progress meetings, the project superintendent or manager 
can control the necessary resources to bring the project back 
on schedule. бее appendix (A) for an example of en actual 
near term schedule as prepared by DEAFER AND ASSOCIATES. 
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The summary bar chart 


preparation than а 


To offset 


that the author 


the summary bar chart. This 


updating of the schedule. 


summary bar chart software programs have their 


aided design (CAD) 


allowing for the quick 


charts, These computer 


er 1in section 3.9 


een IT Icon 


The development af the с 


result of research done 


Remington Rand Uni vax 


Ga). Their was to 


goal 
technique which could be used 
gt 


ШЕ WCC projects. 


commonly called today the I-J 


Furthering the research af Feller and Walker, 


Sean t ord teveloped 


whet is called the precedence method. 


Mok at the I-J methods 


іш 
pct chart but its 
this 


interviewed 


modules 
and pro 
capabilities 


of this 


FATH 


mue 


ЧГ! 


and Morgan 


the activity-on-node version 


much more time consuming іп its 


usefulmesses 


drawback, many of the firms 


used а computerized version of 


rovides for quick analysis and 


Additionally, ral or the 


SEN 


fü 
n 


awn computer 


or interface with а CAD program 


drafting of the bar 


feasianal 


will discussed 


Da 
paper. 
(CFP) 


ME TEC 


method (CERD is A 


tl 


i path 


the 195076 Бу James Feller of 


Walker of the DuFont Corp. 


develop a computerized Баве 


to schedule and monitor large 


crt their research came what is 


method otf СЕМ. 
Fondhal af 
epu ely 


Let us first take a 
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ENSIS. BILE METHOD 


In this method each arrow represente one activity in the 
Юр ест. The tail of the arrow represents the start of the 
activity and the head represents the completion. 


TIVITY 


START FINISH 


Note that the arrow Mie vector and thus need mot be 


-һ 


drawn to scale. Curving ar bending of the arrow is allowed 
as long ag it is not interrupted. 

The project network is then developed by arranging the 
arrows іп a logical sequence based an the interdependencies 
of the activities. There are a number of logic rules which 
are useful when preparing a network. 


Es If activities A, Б, and C occur in series, their 


network would look like this: 


і) 


A E 


A RO 


Es If activities Н and C are independent cf each other 
but both are dependent on the completion of A, then the 


network would look like this: 


E 





This is called a burst node. 
zu If activities A and BH are independent of each other 


. 
— 


but both precede the start of activity С, nen the network 
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would look like this: 


A 


This is called a merge nade. 
4. Because arrows сап not be broken up or forked, a 
problem occurs whenever a situation like the foilowing 


1 = г 


exists, А and E precede C, B precedes D. ^ and B arce 


pi 
— 
у 


independent, С апа D are independent. Several examples 


the imcorrect network are shown below: 


tJ 


A С A 


—— — 


Е D Б D 


ED uxmkroduc:imng a logical constraint call a dummy 


activity". which represents logic flow but mo work, the above 


can be represented as follows! 


The subsequent development of an entire network can be 
accomplished using these simnle techni ques. Once the network 
is completed and checked Ber een, the numbering of the 
nodes and listing of the activity durations сап be done. 
Node numbering is done by working from top to bottom, left to 
right, and the durations are listed under the arrows. 


The subsequent calculation of the project's duration, 


the determination ОЕ the С ped path, and the 
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E, A 


identification of scheduling leeway are then found by 
performing forward pass and backward pass calculations. 
Forward pass calculations supply the earliest times for the 
start and finish of the activities and also the total time 
necessary for the completion of the project (4). Backward 
pass calculations give the latest times for each activity’s 
beginning anc тїї гє, The amount of iceway for the 
activities results from the manipulation cof the values fram 
the forward and backward pass. 

Before expanding an the mechanics gf the forward arid 
backward passes, let це take a look at the basic notation of 
I-J networks, Below is a figure showing a typical activity. 
Node I renresents the start of the activity and nade J 


represents its completion. Tid) 16 the activity’ s duration, 


> 
zl 
1 al 


either in days, weeks, hours, minutes, or whatever, as 1 


as the same units ara used throughout the network. The 


Ih 


activity's description is obvio 
ACTIVITY 
O ER) - 
Associated with each activity on the time scale are tour 
values which can be identified as follows: 
БӘНЕСІЛ)--БагсГу start date for activity I-d 
СЕО capuc Tine date tar activity ~J 
EDU eate start date for activity I-d 
Тася finish date tor activity 1-4 
Their relationship with respect to activity feJ is shawn 


at the top of the next pace? 
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The purpose of the forward pe 
project's duration and to establish the earliest possible 
start and finish date for each activity. A common procedure 
in doing this is to start at the beginning of the project and 
to sum the individual activity duratione along a chain until 
a merge node is found. At the merge nace the largest value 


cf the sum of the activity times from each path entering the 


node is taken as the start of the succeeding activities (4). 


12-4 
nt 
“ы 


ELM Т іс then found by adding the activity duration, Til. 
to the ESR. This can be expressed in equation farm as: 


ШЕН ee Sly 2 


Zu 
A 
=> 
С 
+; 
ыш 
5% 
«Ба 
1 
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The purpose or the backward pass 
possible start and finish times of each activity such as mat 


Ih у 


0 
f 


to delay the completion of the project. This is 
starting at the termination of the project anc finding the 
path with the longest duration back to the initial node of 
the project. The calculations are started by azsigning a 


late finish date, usually the desired campletion date af the 


елес , to all the activities merding at the last node in 


tt 


the project and then successively subtracting activity 
duratione along chains of activities until a burst node is 
found. At the burst made the smallest value of the late 


starting dates calculated for each path leaving that node is 


23 





taken as the late finish date for all activities that enter 
the burst node (4), The LSDtIJ) is then found by subtracting 
Еее duratron, TflJd), from the LFDCITD. This can be 
expressed in equation form asz: 
A A Tel): 
An example network and the calculation of the four 


РА 


Bey times, ie, ESD, EED., LSD, LFD, is shown below: 


ОМИРИ ИСЕТ СЕЕ 


А 


Lad 


о 


„> 





(14) 3 


EXAMPLE. CPP NE TWDRE 
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The determination ot the critical path and the 
alculation of scheduling leeway (float) is then accomplished 
by manipulating the above four activity times. There are 


fom, types of float, ОТОО v ane, total float, will be 
УЕ > ' 


t 


u eha 
A 


discussed here. For additional information on free f : 
interfering float, and independent float. see appendix (E). 
Total float may be defined as: 

That time span in which the completion of an activity 

Шу occur and mot delay the completion ef the project. 

To calculate the total float the earliest am activity 
can finish is subtracted from the latest it mist finish, 
which can be expressed in edgeation form as; 

КЕНЕ BED Ade 

To then identity the critical path an examination of the 
activities is made and thoze activities in which the total 
float itus zero are critical. 

Summarizing the above we discussed the construction от 
the network, the calculation of the activity times, the 
calculation of total float, and the determination oar the 


ӨГ САА! path. With this information a oroject manager can 


monitor the progress of a project and trie Gua the 


ІІ сәз 
E NEN 


manipulation um Ene network know what eftect de 
euespenseions and additional work will have on the compietion 


esc che project. 
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E us Br ZERECHERBENEE METHOD 


Az previously mentioned, ae precedence method at ГЕМ 
was developed by Frofessor Jahn WN. Fondhal of Stanford 


TP 
7 


ғ "h, 
i 


University ia 1 (4). Fandnal за б his schedaling 
ООЛ е on the theory that activities or events could De 


establishing the 


m 


represented by odes, with the link 


pu. 
и" 
uH 


relationships between the resoec hive lee ur бош. i 
resulted in several á advantages. The most apparent is that 
Jammy arrows are no longer  reguitrecdd. Second, the hand 


calculation of activity times was easier. 


їз 
we 


In the precedence method an activity is represented by 
description and a corresponding node number. The shane of 
the node can De a circio, SOLANE, MER ACET y or whatever is 
convenient to the scheduler. fn example of an activity 16 


zhgogwn Del nw: 


TELG 


ut 
1m 
= 
тз 
— 
ES 


The construction of the precedence network is 
port the 1-0 method, in that there are independent, 
dependent, merge, and burst nodes. Examples of each ara 
presented below; 

Jm lf activities (à and B are independent of each other 


ыы will look like: 
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en If activity В is dependent am activity А, "nei 


network will look like: 


E Droaetivitve C if dependent of ooth activities A anda 


Ы, and activity D i5 dependent on activity UC, their network 


SS tia! likes 


This is called a merge noce. 
4, If activities C and D are independent af each other, 
but are both dependent on activity E, which ie denendent on 


а 


activity A, their network will look like: 


This ic called a burst node. 

The scheduler then constructs a network in basically the 
same manner as when using the 1-71 method, FICHAG VET, a iogic 
problem arises when several independent activities can start 
at the beginning cf the project or when several independent: 
activities have no follow-on activities at the completion of 


не project. A situation like this might he represented as 


shown on the top of the next page: 


= 
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a "dummy start" and а 


wt 


$ 


To correct this the scheduler inserts 
Eu finish" at the beginning and end or the project 


network, which can now be redrawn as follows: 


AINIS 





The dummy start and finish activities have no duration but 


are necessary to close the network and to allow for the 


m 


4.24 
і 


computation of the activity times and floa 


As in the I-J method there are Four activity Times that 


each activity can have: 


а date Оо activity i 


... 


ШЕБІ) -- E 


ny 


NIN) Early finish date for activity 1 


р 


LSD{I)-- Late start date for activity I 


г 


EEDCOI)-— Late finish date for activity 1 


er 
т 
<” 
п; 
{ 
= 
m 
"1 
>, 
o 
E 
O 
pa 
C 


The scheduler will usually assign 


Ct 


m 

ГТ 
“Tt 
n- 


the ESD of the initial activity and then calculate the 


ГҮ 
(J 


that same activity by adding the activity duration, TC(l?, 


the ESD. This can be expressed In @quatian form as: 


ЕСО ТВОЕ) 


` 


za 


ony 


} 


Р 


ESO Or Fol lowing әгіімісіре 13 found by taking t 
maximum or latest EFD of all preceding activities which 


terminate into that particular node. (m expression for this 
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is provided below along with ап example: 


Е5р 21) =Мах (Cover all I)CEFDCIDO I 


1 
1 
1 
t 


er 





The expression above can be read, the early start date 


ғ” 


for activity J is equal to the maximum or latest finish date 
Of all activities I which precede activity J. This procedure 
is then performed throughout the entire network. 

In the same manner as done with the ESD of the first 


END the scheduler will usually assign the LED to the 


rt 
t 


last activity. This is usually the same as the EFD far the 
terminal activity and is also normally the desired completion 


date for the project. The LSD for the terminal activity is 


L. 


КООШ Ота by subtracting the duration of that activity fron 
һе LFD. This can be expressed as follows: 
PISE DEDO) 
The LFD far the other activities of the network is 
dependent upon the LSD of its following activities. An 


expression for this is provided below along with an exampie; 


[SEDES nde er dato O LSO dd, A 





The expression above can ne read, the late finish date 


for activity I is the minimum late start date for all 
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activities J which follow activity 


Upon completing the 


meso the scheduler can then 


uat, СИБИ Jst like 


types, bot alb free, 


paper will deal oniy with 


information on the other 


БЫК оеп to appendix (EC). In 


the scheduler can determine the 


which ame 


defined as the difference 


activity and the early finish date 


(4). An expression for this 


example: 


calculations 
ca 
the L-J 
interfering, 
total 


types 


ааст cet indi ne 


unique to the precedence method. A 


Dat WE 


is provided 


ir 


СТ the Four 


lculate the values 


method, there are tour 


and independent. This 


float. EIS lc cic Ta! 


ary float the reader iz 


hE оат. 


value of the не 


Та eisen. 


link lag тау be 


en the eariy start date of an 


Gf the preceding activity 


elow along with an 


CAOT DE ESD EFD: I) 


EFD 


E et 
=. wed af { 


LAG I.J? 


Each link іп the network 


value will always be zero or 


lags are the basic values to be 


the floats (4). 


Ee total float (TF?) of an 


The time span in which the 


(КО ш 
The development of 


for an activity I is extensiv 


will 


and not delay the completion 


the equatlon 


lag of which the 


— 


have a 


greater. The values af 


ее: ЕАК ласті ови 


activity can be detined asi 


completion of an activity may 
ot the project. 


to calculate the TF 


д e c 


and ie contained in appendix 
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GD) . The final equation is shown below; 
ОЕ over all J) EL6tsCcIJ)-TEGGT) 1 

The expression above is read, the total float for 
activity I is equal to the minimum summation of lag and 
total float for all following activities J, 

The critical path is then determined by examining the Tr 
for all activities in the network. Any activity which has a 
МЕ. equal to zero, ar іп the case where the terminal 
activityw's TF does not equal zero where the activity'zs ТЕ 
equals the terminal activity’s TF, Pere eri tical activity. 
And the chain of critical activities extending from the 
initial activity to the terminal activity is the critical 


path. 


wi, DURATIONS 

Once the logic of a network has been completed and 
before the calculation of the four activity times and floats, 
there remains the determination of the activity durations. 
As noted before the scheduler will choose the units of the 
time scale to fit the project. The only important rule here 
is to be consistent with the units throughout the ertire 
network. 

In determining the activity durations the scheduler will 
take into account the influence the following factors wiil 
have on the activity: 


i. The magnitude af the work content involved in the 


ELT 





work task. 


Е. The extent to which equipment will be used in 
campleting the activity. 
E The extent to which labor will be used in the worki 


4. The physical environment of the work site, working 
eanditions, shift hours, weather, etc. 

5. The level and efficiency of management of the foreman 
and at the work site. 

Depending on the relative magnitude and mix of Hase 
factors, activity duration estimates may be deterministic, 
probabilistic around a mean, or almost completely random 62). 

Deterministic durations assign a specific fixed value to 
the activity duration. This method is the method used in 
each of the scheduling techniques discussed to this point. 
The scheduler will assign a specific task duration to each 
activity based an one ar more of the following techni ques: 


Fast experience. The agente involved in the work 


p 
е 


process know the time required by freduent past experience on 
identical or similar jobs of the same magnitude. 

2. estimates. Flanning and estimating agents obtai! 
data from previous work on similar jobs. This data enables 
them to establish productive rates as a function of the size 
and mix of resources allocated to the activity. 

КЕ ES ат. E cial СОМА су ПОСЕ up run on tie 


oneration. 


4. Use af predictive models. Often the basic components 
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of an operation are known and the productivity of resource 
units Working these components is also known. бімеп 


Situations where the relative magnitude and mix of the basic 
operation components change, predictive model s a 
productivity and duration estimates are very useful and 
Brzertical (5). 


The scheduler then inserts these activity durations into 


: 


ña 
ГЕ 
я 


the network and computes the four activity times, the tioa 
and identifies the critical path using the method appropriate 


for the respective scheduling techni que. 


5.4 М OF CFI 


The uses of CFM are not limited to project schedulina 


and monitoring. The experienced and knowledgeable scheduler 


ip 


can and will use the CFM developed for a project ta: 

P Prepare utility data and time-cost curves for 
activities. 

ES Fei form simple and complex compression or 
decompression of the project schedule to arrive at the mast 
economical means by which to complete the project. 

2. Level resources using float times. 

4. Fertorm premeret pianning and cost control. 

we Evaluate the impact of work changes and delays. 

6. Control the project as a whole and bring it in on 
time and on budget. 


This paper limits itself to number 5 above, the 
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evaluation of the impacts af changes and delays. For the 
reader to fully comprehend the power of СЕМ he should 
familiarize himself with all the capabilities of CFM. A list 
of references is provided in the bibliography for the reader 


who wishes to further his knowledge in this area. 


Masai AUTOMATED METHODS OF SOHEDULING 


For small projects, say under 100 activities, the 
scheduler can complete the calculations of the activity times 
the floats, and identity the critical path Бу hand. However, 
as the size of the project Grows so does the network until 
there comes a point in time where hand Calculations are no 
longer practical. The network „ when it gets over 200-300 
activities, can become such an unmanageable monster that the 
time and effort required to update the network, revise the 
logic as necessary, and recalculate the activity times does 
nat prove cost effective. This problem has often been the 
reason for project managers tossing the CFM network into the 
corner and completing the project using "crisis management". 

However, with advances in the computer industry, in both 


hardware and software, this no longer needs to happen. 


Fersonal computers (FC’s) and mainframe computers have become 
more advanced, compact, апа readily available. Today, even 
the smaller construction firms can afford to buy or lease 
PO's which are capable of supporting software proarams which 


neag 


can perform scheduling work,  resourc leveling, financial 
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planning, or almost any task associated with managing a 
project. Larger firms which deal with many projects at а 
time, some ne NNENETLO-TePOOD —activities each іп their 
networks, may use mainframes to store and manipulate the huge 
amounts of data that such projects generate. 

The availability and capability of beth the hardware and 
software to perform the tedious tasks associated with 
monitoring а project has also proven useful in the analysis 
af claims. Using a CFH scheduling program a contractor «can 
easily update the project status and have a current revised 
schedule printed out quickly. providing him with a record of 
How the job was actually built. This 15 particularly useful 
when delays, changed or added work, or suspensions have 
occurred. The contractor can use the updated schedules to 
determine what affect a particular delay had or will have on 
other SIE In addition to quantifying delays which 


have already occurred, the contractor can also use the СЕМ 


. 


ha. 
Ut 


schedulind program as a preventive management tonl, which 
its primary purpose. Ey playing what if?" games with the 


network, the contractor can review several different options 


of the network for the remaining werk and choose which will 


ІН 
: 


complete the project іп the shortest time or for the lea 


ES 


T 

5 
O 
i 


Which scheduling software program to use and what 
computer to buy are questions that each company must ask and 
answer itself. Appendix (E) of this paper contains some 


suggested guidelines which can be used in addressing the 
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matter of procuring the computer hardware. Additionally, 
appendix (F) provides a list and description of approximately 
104 project management programs which are available an the 


market today, of which 64 deal specifically with scheduling. 


ЕО FERT 
(PROGRAM EVALUATION AND REVIEW TECHNIQUE) 

Before leaving this section on project scheduling. let's 
take а lock at а scheduling technique that unless the 
ШОП СГ ассо has been associated with a research and 
development contract he may not be familiar with. 

FERT (Program Evaluation and Review Technique) was 
developed in the late 195096 to review the huge Folaris 
missile development program. Its use in the scheduling and 
monitoring of construction projects has not caught on yet and 
it is very limited todav. However, for large proiects which 


are using futuristic or never tried before methode oa 


fa 
= 


construction FERT may not only be a useful scheduling too 
but it may also be required if the contract is with the 
Federal Government. 

FERT is based on four elements (4): 


топе тата ever hc: Bi 


ы 
-- 
ІН 


1. The selection of spec 
are planned to occur along the way to successful completion 
of the project. These events are commonly termed milestones 


and subsequently FERT is event oriented. 


s tO Graphically portray 


fu 


2. Link the planned events so 


the interdependencies among them. This results in a network 
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similar to a CFM precedence network. 

< Estimate the time necessary ta move from event ta 
event with a measure of uncertainty involved. Because the 
work has әуес been accomplished before, deterministic 
estimates are not available for the duration hetween events. 
This is the main difference between PERT amd CFP. То 
estimate these durations PERT uses 3 time estimates: 

A) The most likely, 

В) The most optimistic (best or shortest under the known 


OH TUS Oe) 


SSimistic (worst or longest under the 


Е 


C) The most pe 
known conditions) u 

ME inpae FERT then calculates the expeated 

duration between events and also calculates the expected 


variance from this expected event duration, 


i-am the event durations end 


r^i 


4. Ferform an analysis base 
their variances which will systematically highlight the 
relative criticality of the events (6), 

The final product of a completed FERT network is not any 
EMCOUNPOSect duration or critical path, but a listing of 
possible project  durations along with a confidence interval 
indicatina with what certainty that that duration may occur. 
Additionally, the relative possibility of a particular path 
Qf activities being critical is provided. 

Many af the scheduling programs now available an the 
market will also support PERT. Once mastered, FERT is a very 
useful tool when dealing with new construction techniques for 


ии сБ aeration estimates are unknown. 
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ANALYZING THE CLAIM 


{з 


4.1 IN TRODUETION 

Ор to this point this paper has looked at some of tre 
most common causes of schedule deviation anc how they might 
Meet a construction project by either increasing and/or 
decreasing а project's cost and duration. This wa 


NUN UPd several popular methods of construction scheduling 


taking an in-depth look into the most widely used method 


CPM. This paper listed some of the applications of СЕМ and 
discussed how the computer has made CFM a powerful cost 


effective management tool. In this section this paper will 


! 
^ 
st 


m 
= 
Y 
LL 
T 


take a etailecd look cd Hee cchedulee deviations ar 


E 


part of the original network and how their impact із 
subsequently analyzed. Understanding the particulars of this 
process 15 essential to carrectly analysing a claim. Before 
a schedule deviation can be analyzed. the schedule, 
БӘР ШЕ СІЗ, lawyer or owner must fully understand haw to 


revise existing schedules toa correctly reflect how the work 


Was actually done. 


4.2 THE GiGi Nie SCHEDULE 


Whenever a project is planned and controlled by network 
analysis, the contractor’s original network program depicts 
the basis on which the contractor determined the price and 


time for the work (2). This original network, if accepted Бу 


the Owner and thus made a part of the contract, establishes 
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not only milestones and target dates far the contractor but 
also for the owner. Any events, whether they are caused Dy 
the owner, месье. OF a third party, which force a 
deviation from this network then constitutes a change in the 
contract (2).  Qnce a deviation hag occurred, the comparison 
af the revised network with this original is the basis for 
the determination of all resulting delays. Although only 
those activities which are an the critical path determine the 
projects duration, delays which exceed the float on non- 
Critical activities can result in a now critical path. 
Therefore, the determination of all delays, critical or 
otherwise, can be accomplished Бу a network analysis. The 
Subsequent casting of these deviations is then based an the 


actual time impact to these deviations. 


4, 5 ре 


The as-built schedule ias a record of the actual sequance 
and duration af work activities to dace. The importance of 
maintaining am accurate and up ta date as-built schedule can 
not be overemphasized. When kept up to date a schedule 
identifies not only those areas where inaccurate estimates oar 
nonproductive crews have caused longer than planned activity 
durations, but alsa it can be used to identify delays and ar 
changed work and their impacts an the project duration. 

To keep a schedule updated is a continuous operation 


which requires the flow af factual information from the field 
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to the main office and back again. The field personnel, the 
superintendent or the foreman, must provide activity status 
NEUES on each activity in progress to the scheduler 
ШПессе. The form Ой this report can be tailored to the 
particular job and type of work. An example of such a report 


as published by Antıll and Woodhead in reference (2) is shown 


below, 


Daily Critical Operation Summary-Weekiy Statement 


MEME .................... Сой! Гас! Мо en Ргоуес! Пау Мигһрег........................... ӘДЕ ых ынс 


Daily Project Manager Additonal Area Manager Additonal Managing Director 


Circulation Area Planning Dept. Weekly Group Plannıng Manager Monthly 
Agreed Action 
ا‎ жі 
AAA 


Circulation Area Estimating Dept. Circulation 





Operations Overdue for Start or Within 5 Days of Latest Start Date 
Days Before Critical Action Being 


| Critical 
| | Nodes | коп Latest Start Days о Man/Machine ns БЫН; ТаКеп То Кесоуег 
ЕНЕҢ EU Date Lost | 506 | Days Lost E с Lost Critical Days 
























Project Manager's 
Signature 


Area Manager's 
Signature 







4.4 DEVELOPING THE AS-HUILT SCHEDULE AFTER THE FACT 


keeping the project schedule updated is a very tedious 
and orten time consuming task, But by doing so the 
contractor not only creates a record of the project which is 


Tessar liam claims, but the contractor is also forced 
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to examine the project on a regular basis and this in itself 
will help the project manager in keeping in touch with the 
status of the project. This helps the contractor ТЕ 
identifying problem areas which may be Occurring which 
otherwise may ga unneticed. But what if the contractor does 
not update the schedule after the first month or so or the 
Project and st the completion ot the project tne contractor 
feels justified in submitting a claim 2 What would be used 
to compare to the original schedule” Unfortunately, this is 
not that uncommon an occurrence. 


amble an as-built Schedule safter the work is 


2 
fi г 


То asse 


completed can be done іп several ways but the most common 


used method is to reconstruct the project sten by step using 
jobsite and office records. There are eight critical sources 
of information which should be reviewed ta obtain the 
necessary data to rebuild the project. These sources are: 
m The jobsite project plans and spe icationsz, Tnese 
can usually provide a running account o^ all revisions and 
changes made to the original plans and specifications. 


г. Shop drawing and transmittal status logs. The status 


ГІ, 


lage can provide the reviewer with the date of submission an 


A 


approval of required shop drawings and transmittals,. These 
dates can then be used as evidence of why certain portions of 
the project were delayed in starting. 

a. Any interim updated schedules. Interim or marked up 


schedules along with progress meeting minutes can often be 


the status of activities throughout the 


ff 
ih 
Пет 
ғ; 
UC 
Ext 
ы 
ІЛ 
ET. 


used to 


life of the project. 
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4. Daily jobsite log.  Ferhaps the most valuable source 
of information if prepared correctly. Fram the jobsite lag 
the following information should be available for each work 
day of the project: 

“work performed 

“work scheduled but not dane 

-extra work reauired (including details of why it was 
required and who authorized it, any delays which 
might arise out af the work and any identifiable 
costs? 

“discrepancies im the plans and specifications 

-gite visits by awner’s representatives, АУБ, etc 


~weakher 


—unusual events 


w? 


-manhours and equipment naurs expended (7. 

E. Eotoginsmuhs. Can show the status of the project or 
any part of it on a particular day. 

5. Correspondence. henge order proposals, notification 
of discrepancies in the plans and specifications, requasts 
for clarification, directives from the owner, can all be tied 
to identifiable activities and the date of the letter can 
then be used to establish the possible time frame for the 
activity. 

7. Cost codes for delays or changed work. If the 
contractor uses a separate cost code to identify additional 
work, these cost codes in conjunction with the time cards can 


be used ta pinpoint when and how much any additional work oar 


delayed work cost. 
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Б. Time cards. Ву reviewing Costa codes and time cards 
A comparina them to the quantity of work put in place at a 
КОО ас time the efficiency of particular activities can 
he determined and it can be used in justifying disruption 
claims. 

Far a project of any magnitude the review of the project 
records can be a formidable task. The above documents can 
easily number іп the thousands and the time required ta 
assemble the as-built schedule could take weeks if nat 
manths. Gne of the firms the author interviewed specializes 


in claim analysis. They have developed a software program ta 


i 


I 


streamline document review and cantrol.the program is callec 
Document Control and Retrieval System (DCRS). Te use DCRS, 
the analyst inputs into a database a brief summary for each 
document using key words to identify the subject of the 


document. For example, a letter from the contractor to the 


1. 


Owner forwarding a change order proposal for unseen site 
conditions, say rock located in the southwest corner of the 
excavation which was nat shown оп the plans, may be enterec 
ЭО ЕС: пс ІШТІ: fm: contractors to: owner: subj: 
change order proposal, unseen site condition, rock, southwest 
corner. Once this is done for every document the analyst can 
then retrieve automatically a listing af all documents which 


: hi 


H 


> 


pertain to a certain subject. This is useful when in 
presentation or rebuttal от а claim a topic is brought up far 
which research had mot been dane. Зее appendix (б) for a 
еее ап DOORS. 


The information from these reports is then transterred 
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to the network on a regular basis, either weekly or bi- 


үлі" 


weekly, om maybe even daily on a fast moving three shit 


project. If all activities are on schedule no remedial 


iB 


action needs to ba taken. However, if some or all of th 
activities are behind schedule, the network activity times 
are recomputed using the СЕМ scheduling program and the 
ШЕР ЕСЕ ne duration and critical activities are identified. 
Based on this new information upper management can take two 


ENG Of action. Еее OF action is to recover 


"m 


Б ЕЕЕ 


the original schedule by manipulation of availabl 


AE 


within the present network concept (2). The reallocation c 


8 


Cr 


resources із analyzed with respect to time and money and if 
found satisfactory the project can proceed under the revised 
schedule. If the new completion date is not satisfactory, the 
compressimn ar crashing of critical activities may De 


== аш c 


required to bring the project back on schedule. 


uch 
г: 
=) 


ШӘ second course Of action is і 


campleteiy redesign 
the network for the remaining work. This may inciude new 
work methods, different equipment or additional resources 
(2). The new network can be costed aut and if the new costs 
and project duration are satisfactory the project can proceed 
in accordance with the revised network. 

There are several methods by which to revise the 
original schedule and thus create the as-built schedule. This 


paper will present the basics of three of these methods. 


4.7 DEVELOPMENT OF THE FACTUGL. NETWORE 
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The development of the as-built schedule, оғ factual 
network as it is called in some circles, is the basis for 
identifying all changes im the work and delays that the 
project experienced during its progress. When assembling the 
as-built network there are three means by which the changes 
Of work or schedule deviations can De made a part of the 
network. They are: 

1. AS New activities. 

ee Бу coding existing activities. 

ae By inserting parallel le phantom activities 

(fr agnets). 

To illustrate each of these methods look at the network 
shown in Figure (4а). 

The critical path is made up of activities 5-40, 40-52, 
65-75, and 75-80, and the project's total duration is twenty 


seven days as defined by this critical path. Far the purpose 


+f] 


of this example the project is going as scheduled until the 


contractor reaches activity 10-13 , when a discrepancy 1: 


noted in the plans. This results in a three day delay 
mn ac Тос Clarification from the A/E, and adds two days ta 
the duration of the activity because extra work із required, 


The contractor subsequently declares he was delayed five days 


т" 


and submits a change order tor the extra work in addition to 
a claim requesting a five day time extension. The owner 
denies the request for a five day time extension, saying that 
the contractor is dus only two days far the additional work, 
because activity 10-15 is mat on the critical path. 


Note that when analyzing or updating a factual network 
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it is often convenient to use a time-scaled network. This 
allows the analyst ta quickly see the impacts of delays and 
disruptions. Figure (4a) has been converted to a time-scaled 
network in Figure (4b). Time-secaled metworks also enable 
float calculations to be avoided since they are displayed as 
horizontal dashed lines (2), This metnod af drawing networks 
Will be used throughout the rest of this oaper, 


reo 


Using method (13 a new activity, en a Е: 


p 
mer 
! 5 
ry 
Lam 


"delay #1", with a duration of three days, is inserted into 
the network. Additionally, a new activity, activity 14-15 
titled "change order #1", with a duration of two days, is 
inserted in the network. The scheduler then adjusts the 
start and finish dates Жоғ the follow on activities. The 
revised network 16 mow ae shown in Figure (Ac), 

Applying method uon to this situation reuulres the 


coding of activity 10-15 to show a three day delay titlec 


f 


"delay #i" and then increasing the duration of the activity 
Бу two days. The scheduler would then adjust the start and 
finish dates of the follow on activities in the usual manner. 
The revised network is now as shown іп Figure (dad, 

applying method CX) to this Situation redauires the 


insertion of the actual logic as a parailel activity to the 


{з 


ial plan oft work. Activity 10-5050, titled “delay #1", 


IE 
= 


za duration of 2 davs . AY IL titied 
"activity Н and change order #1", with a duration af Y, are 
inserted as cöncurrent activities ta activity 10-13. The 


scheduler would then adjust the start and finish dates of the 


follow on activities based a] the longest path o these 
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Concmerent a 


in Figure (4e). 


The results 


je, the impact 


wul ated as tha 


= 


methods based 


Comas nation of a 


the time-scaled 


days. Two 


аге 


of the days 


Eu E 


Grae ee tC 


The author 


method E The 


1. © 


path 


schedule. TAIS 


claim to others. 


time 


the original act 


casual Observer 


a= the amount of 


Additionally, 


the existing 


path. This is 


папасе . The 


J 


denendencies of 


re-enters the or 


mcd dial 


such on bath the 


networks, 


of these 


[par tir ay ed 


required ta per 


method c 
гук НП i, 
convenient 


computer 


delays 


vi Eies, The revised network is now acG shown 


Qt each of these three methods is the same, 


оғ the additional work and the delay was 


de 
С 


same. The scheduler may choose any of hie 


an his personal preference dr he may use a 
11 three, in this example, es can bo seen on 


Ha rue Been extended + our 


are for the additional work, and two 


days 


a result ot the Tor MINE E 


laim tor extended overhead.. 


prefers to use methods 1 or 3, bot preferably 


reason for this is because the nen parallel 


directly above or beiow the olannec 


proves to be verv useful when presenting the 


а time-scaied network the addition 


zing 


orm the new sequence of work will cause 


өс” t TO Increase. Even Dora the 


hero mr 


A 


DC 


this increase loat is easily identitied 


delay the owner or contractor Incarred, 


does not require the rearranging of 


Oaa ahe addle ion of now 


n 


when the schedule is being run an a 


will only have ta change the 


the finish nade where the new parallel path 


iginal network. An added bonus is that the 


ang any additional work will be listed as 


new network and the printout of activities. 
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Method 1 also provides these same benefits except — that 
tie computer operator will have to revise the logic at the 
schedule іп the program as new activities are added into it. 
This will require the renumbering of nodes and may resuit in 
an error in the logic of the revised network. 

Method 2, the coding of existing activities, although 
effective, does not offer the potential presentation benefits 
af the other methods. One advantage however, it does nat 


require logic revisian and ther” caf Of € eliminates the 


possibility of such errors in updating. 
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РЕВ ты ВЕ САМ 


Cn 


INTRODUCTION 


C 
pa 


Once the facts have all been assenbled and the 
contractor or owner is ready to present their case they need 


to consider carefully by what means this ie going to 5e dong. 


і 


The contract may state explicitly how а claim is to be 
handled. Fur example, Federal construction contracts call 
for a review by the Contracting Officer wha will hand down a 


final decision. If the contractor disagrees with the 


m 


decision the contractor may appeal to the Armed Services 


жам» + 


Board of Contract Appeals «АЗЕСА), Same commercial contracts 


«ill set forth guidelines which establish the AYE as An 


arbitrator, And still others will gail for an unbiased 
negotiator, with the right to appeal to a civilian cour 


Whichever method iz uzed the parties must remember that 


the purpose of the claim is to compensate the damaged party, 


returning them ta the same position they were іп before 
пацее of the claim occurred. Thearetically, the facts of the 
claim will speak for themselves and the final settlement 
should ba tare and reasonable for all parties involved. But 


тт 15 not the case. 
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u "m LAU ZTYFE 


If the claim is pursued through litigation and ende up 
in court the case may be presented in a jury trial or bench 
ета]. [1 such a trial the jurors or judge mast likely will 
Bot be familiar with construction delays, the costly impacts 


icu 


st 


et Exch, e&cheduling, or GEM. Their tinal сесі 
eubsedgquentiy may be based on not who is technically right but 


who they believe to Бе moraliy rignt. This can be equated 


the "deep pocket theory". On the other hand, if the case 15 


presented in such a manner where the jurors ar judge сап 


м 


--- 


decipher the facts, іе, the expert witness caen Comunicate 
with them, and the charts or zchedules which the jury ar 
judge examines are such that the delays e g easily 
identifiable, then the jury may render a fair and reasonabie 
decision. 

This. lack of construction knowledge among the judge and 
jury highlights the importance of the method by which a case 
is presented, Whether the parties are before a jury trail ar 


a bench trial the lawyers and expert witnesses must remendear 


f 


that if their presentation is too complex, tac echnical, 
that the jury cr judge may miss some af the facts and award 
to the wrong party. During the authors research the cem 
firms were all queried as to whether they preferred a jury of 
the public or a jury of experts, de, people with considerable 


knowledge and хрен еге in scheduling, CARS and 


Constructian. In almost every case the answer was qualified. 
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If the case was very complex, where 


C ete anc effects, Compression. 


efficiency etudies, etc, 


was “strictly a review of the facts, 


would prefer a panel of experts. Their re 


te would be able 


сэм рег 


decision on then. There were however, 


expert juries because sometimes thelr back: 


Of prejudice. They explained that an 


developed a dislike for а particular 


that es 


RI 


Career, and prejudice would 


EEUU Icom. 


If the was not toc complex and 


Bene 


of where a contract requirement was not techn 


the notice of a claim was given after 


~i 


required 20 daye, but all the 


due compensation otherwise, in almost 


13 


imterviewees said they would prefer a jury of 


SN ALTERNATIVES TO LITIGATION 


WI Oe yer i35 a алш 


eubmitting 


that the legal process ds very time consuming 


present it takes from six months ta two years 


into court and get a settlement. Тһе events 


easily he eaten by legal 


LIE 


interviewed stated that the best way to 


before it happens. If the owner knaws the 
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i». SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 


m. 1 SUMMARY 

The objective of this paper was to provide the reader 
with a basic understanding of the many factors involved in 
delay claim litigation. Upon completing this paper the 
reader should be familiar with each of the following and haw 
each plavs a role in construction delay claims. 

(а). Тһе five primary causes af schedule deviatıon! 
delays, disruptions, acceleration, Suspension OF work, and 


КООШО ТТ уе changes. This paper discussed how to recognize 


+ . 


each of these Causes and what rights and responsibilities 


in 


that each party has with respect to each cause. 

(BO Five types of scheduling technidqiues weed in ithe 
КОО Стоп industry today, Gantt charts, сатпау Darm 
charts, CPM (both the I-d and precedence methods), and FERT. 
This paper discussed the development of each of these methods 
and the advantages and disedvantages of each. Because ot ics 
popularity а more in-depth review of the CPM method was 
provided. AL so the paper discussed the sotential 
applications of СЕМ and that advancee in the computer 

ndustry has made СЕМ an even more powerful taal. 

(3. How schedules are updated and how the impacte œt 
delays ace calculated. This paper discuesed three techni ques 


used to da this, 15 addina new activities into the network: 


2} coding existing activitiesi and = „using parallel ar 


pem paths Additionall this paper discussed the 


importance of updating a schedule and what records ta keep to 
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do this pronerly. 

(D) Some of the possible drawbacks amsoaciated with 
taking a claim to litigati Thiz paper discussed some of 
the benefits of settling a claim early and the problems which 
may arise from going to court. 

An entire book could be written on each 2 che topics 
above. However, it was the resuite of the interviews that 
convinced the author that the understanding of not ane, ah 
all four of the topics was paramount to being in a better 
position to settle construction delay claims. Thus the 


decision to write a broad yet comprehensive review OF 


D 


construction delay claims wat mace. In the next section the 


author presents the conclusions drawn tram the interwvisews. 


Р.) 


ЕЕЕ аа: е 


(r 


In researching for this paper the author interwiguwied 
out construction law firms and tive construction management 
firms. he reason for this was to get a feel tar the state 
of the construction industry today with respe 
claims [he questions ranged from the technical to the 


philosophical. The. responses to the questions were diverse 


Ps 


yet they all in same way cor another supported the theme c 


this paper, that is, that claims would be settled quicker and 


DN 
—b, 


Gas. ey everyone involved had a better understanding of 


„hat causes claims, and how they are settled. 


All the questions and responses can not be repeated here 


=. 


because of their length. However, the author fac condensed 
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them into seven conclusions which summarize the philosophy of 
maet of the individuals interviewed, and subseauentlv the 
philosophy of this paper: 

1). Monitoring the project closely, whether you are the 
owner or the contractor, and taking preventive action instead 
of reactive action reduces the size and number at claims on 
a project. 

E The key to settling claims quickly is identifying 
the delays and their impacts at the earliest time possitie., 

5). Developing a good and realistic CRM which you can 


tick to using the crews you have based your estimate an will 


i 


reduce the number of schedule deviations over which you, the 
СЕЕ ассо, have control over. 

4}. Going te court te settle a claim is costly. 
АИС састу and directly with the other party is often the 
better choice. 

A Prepara your documentation to submit ar defend a 
claim the second you realize that an event has occurred which 
has caused a schedule deviation will improve your chances for 
a fair settlement. 


6,3 RECOMMENDATIONS 


During the interview phase of the research far this 
паре“ many of the interviewees posed questions to the authar 
that the author feels bear further research. The primary 
question was whether or not construction management (CM), 


looking et its true definition. really works?’ Mast CM farms: 
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that the contractor was delayed because the site wasn’t 
available, then the owner should admit the fault. negotiate a 
settlement, anc моме On. The cost of preparing a claim is 


ее сое сыр the extra work or 


in 


enormous and it just add 
delay, and the owner does not get one extra square toot or 
ОО Л лла for his money. Tt was added that sometimes 
stubbornness prevails and claims must then be prepared. But 
Pei once the principles of the parties are presented the 
facts the one in the wrong usually sees that he is in a "no- 


Win" Situation and agrees in principle to settle. Then all 


that remains is to calculate the actual damages. 


2,4 PRAISE FOR MARTA 


"n y аат ЕЕ 4 : E ee s eee RE Д Л | p dO S ЗЕ 
Several qj the Firms praised MARTA Fal Lim claims 


EL Unt during ite construction of $2 billion plus worth 


of projects. MARTA?" philosophy was to settle a cieim as 


= Ре costs could be identified and a settlement 
reached. The field engineers working in the claims office 
were given enough dollar authority to allow them to approve 
} 


additional work on the spot if a fair and reasonable 


ОООО К а price and extension of contract time ccuid bs 


— 


reached. This eliminated legal fees and costlw delays which 
е са cut Of waiting for authority to issue a change 


order or for money to be appropriated. 
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today de@al strictly with analyzing claims and have little or 
no experience in managing projects. The interviewees were 
concerned that true CM firmes would die out because of the CM 
industry’s failure to live up to its expectations of being 


able to get a project done faster, cheaper, and with fewer 


The interviewees also wondered how the relationship 


between the OWNS y MACACO and ME could be changed topo 


i 15% 
n 
ы 
г} 


reduce the number and size of claims. Same proposed 
Беті су turn-key type projects could reduce the 


number of claims. The imterviewees wondered er ER weld 


s costs» 


"nm 
Ji 


affect quality as weil 


A dessrved 


ІШ 
б: 
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E л ет area which the ıntervianees 


incíificient 


ul 
1-: 
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further research was the economic analy 
work and delays caused by schedule desiations, Some of the 
interviewees ssid that the calculation of the time impact is 


important but added that the real concern is the accurate 
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And lastly the interviewees posed the question of which 


Dis 
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scheduling technique ise the best overall to use on a projec 
They wondered which schedule type wes best with respect to 
updating, communicating, and analyzing the project's status. 
In closing, this paper has taken a look at some af the 
factors which affect the time aspect of construction delay 
claims. There are, however, many more factors which have an 
affect on the settlement of delay claims and the above 
recommendations are just some of those areas which esarve 


further research. 
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Birmingham, Alabama 


PROGRESS REPORT 


July 1, 1986 


The weekly Job Coordination Meeting was held at 9:00 A.M. in the 
Robins Corporation Field Office. A site inspection preceded the 
Meeting. Meeting attendees were as listed below: | 


6/24/86 07/01/86 















































Barry Morton The Robins Corporation X Y 
3111 Robins The Robins Corporation Á 
ШМ. Nichols The Robins Corporation Y A 
?hil Yance The Robins Corporation A X 
John Strickland The Robins Corporation X 
Robert Wilson The Robins Corporation X 
3111 Callans The Robins Corporation X 
Terry Price The Robins Corporation y 
fark Crawford American Mechanical ) 
¿teve Knight American Mechanical X X 
Johnny Samples ` American Mechanical X 
‚harles Higgins D&G Electric A Á 
111 Shehan D&G Electric ( 
tay Davis Fincher Fire Prot. A X 
Nichael Frey Drywall Construction Y 
erald Batton Drywall Construction Á Á 
indy Shugart Shugart Painting A X 
Troy Bartlett. G.E. Simpson Co. А 
fim Patterson Bentley Carpets Á 
bruce Jones* Draper & Associates A Y 


he next Job Coordination Meeting will be held at 1:30 p.m. on July 
, 1986 іп the Robins Corporation Field Office. All active and near 


ctive subcontractors are required to attend this meeting. 
| : 


Author of Report 
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SUMMARY 
\11 sheetrock walls and ceilings will complete, including finish, on 
Moors 1 through "4" by July 3, 1986. Painting of walls and 
keilings is expected to be complete in all areas except kitchen by 
8000503195860, and in Kitchen by July 29, 1986. All interior finish 
yperations should complete by August 1, 1986. 


work on the outside of the building, including roof trim and 
Storefront installations, is currently expected to complete not later 
than July 11, 1986. Landscaping (by the Owner) is scheduled to begin 
July 10, 1986 and to complete July 30, 1986. Base, painting and 
lighting in the Parking Lots should be complete by August 1, 1986. 


EN esent time, substantial completion of the project is 
expected by August 1,1986, which is consistent with the Revised 
Dverall Project Schedule dated April 2, 1986. Enclosed for 
management review are the Updated Near Term Schedule dated June 24, 
986, the New Near Term Schedule dated July 1, 1986 and the Project 
Trend Chart. 
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TREND CHART 


ISSUE OPS 
3/25/86 





11/30 


RE-SCHEDULE 
BALANCE OF WORK 


6/17/86 








ST. MARTINS IN THE PINES 
Birmingham, Alabama 


PROGRESS REPORT 


July 1, 1986 
PROBLEMS 


Several design decisions are still outstanding, as listed below: 


a. Electrical hook-up requirement for four duct heaters 
(reference "Outstanding Item" #2C, report dated June 24, 
1986). 


b. Final layouts for Basement and Elevator Machine Room (OI #2D, 
2E, June 24, 1986). 


c. Landscaping design, First Floor, Area "C" drive-thru (OI#2F, 
June 24, 1986). 


d. Parking design (OI #2G, June 24, 1986). 


Late delivery of casework for Third and Fourth Floors continues 
to impact carpet and plumbing fixture installations on these 
floors. Originally (per Overall Project Schedule dated April 2, 
1986) all casework installations were to be complete by June 27, 
1986. Currently, final shipment of casework is not expected 
ШШШ uly 9, 1986. 


Due to conflict in ceilings between duct and light fixtures in 
Dining Rooms (as noted in earlier reports), certain ducts in Room 
#140, First Floor, Area "A", will have to be relocated before 
ceilings can be completed in this area. It is expected that this 
duct will be relocated by July 2, 1986. 


Late addition of track lighting in the Dining Rooms (#139 and 
#140), by the Architect, may impact completion of ceilings in 
these areas. Robins Corporation has still not received design 
drawings for this additional lighting. Once the drawings are 
received, potential delays can be identified. It is expected 
that the drawings will be received from the Architect by July 3, 
1986. 
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PROGRESS REPORT 


July 1, 1986 


ACTION ITEMS 
Robins Corporation to follow up with the Architect on outstanding 
items listed under Problem #1. 
AMC to have water line installation complete by July ll, 1986. 


Quarles Casework to have final delivery of vanities and cabinets 
БЕИТ га and Fourth Floors not later than July 9, 1986. 


Robins Corporation to have air conditioning operating in Model 
Apartments and First Floor Office Area by July 9, 1986. 
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` PROGRESS REPORT 


July 1,1980 
STATUS 


Erst Floor 







i за En 
lining Rooms and Kitchen 


sheetrock walls and ceilings have been completed and prime painting 
f walls and ceilings is expected to complete by July 2, 1986. 
'ertain duct had to be relocated in Dining Room #140 before the 
feiling grid could be completed (reference Problem #3). Relocation 
)f this duct and completion of the ceiling grid in Dining Room #140 

s expected to be complete July 2, 1986. Painting of all ceilings is 
ixpected to complete July 2, 1986. Kitchen duct hood installations 
hre expected to be complete by July 8, 1986. Quarry tile 
Installations have been completed in the Kitchen, dishwashing and 
ErVing areas. Other installations in the Kitchen, including kitchen 
bquipment by the Owner and ceiling grid are expected to be complete 
Jy July 177 1986. ~All work in the Kitchen, including finish 
EMEND Caulking апа installation of ceiling tile is expected to be 
Шор ее July 30, 1986.In otherwareas of the First Floor, Area "A", 
il] masonry work has been completed. Sheetrock walls have-been 
kompleted and painting of walls is completed as well. Installation 
)f toilet accessories and plumbing fixtures is expected to complete 
July 3, 1986. Ceramic tile installation should complete July 8, 
986. А11 doors and hardware in the entire First Floor, Area "A" 
mould be complete by July 10, 1986. Carpet, base and ceiling tile 
installations are expected to take place the week of July 28, 1986. 
| | 
.arpet, tile and base installations are underway and are expected to 
Complete July 2, 1986. Model units should have water service by July 
Ш 1955. Ceiling tile installations are underway and should 
complete July 3, 1986 and door hardware installation is expected to 
begin July 3, 1986 and complete July 10, 1986. Carpeting in hallways 
ii First Floor, Area "B" is expected to take place July 31, 1986 and 
kugust 1, 1986. 


y 








ST. MARTINS IN THE PINES 
Birmingham, Alabama 


PROGRESS REPORT 


July 1, 1986 


\геа ur 


‘ntrance storefront has been framed and Terrace storefront framed in 
ind glazed. .Plumbing fixture installations are underway and are 
xpected to complete July 3, 1986. All brick masonry in the Core and 
heetrock ceilings in the Core area on the First Floor are complete. 
ixterior Dryvit installation is underwayand is expected to complete. 
uly 3, 1986. Sheetrock ceilings should be complete by July 7, 1986 
ind painted out by July 9, 1986. Door hardware installation is. 
xpected to complete July 10, 1986. The Core ceilings should be prime 
nd finish painted by July 17, 1986. Work on the fireplace, 

ncluding sheetrock and Dryvit should be complete by July 15, 1986. 
nstallation of ceiling tile and carpeting in hallways should be 
omplete by August 1, 1986. 


cond Floor. 

rea ОА" 

nstallation of hose kits for heat-pump units is complete. Vinyl 
allcovering in the hallways is completed and hanging and finishing 
f all sheetrock walls and ceilings is complete. Ceiling grid has 
een completed as has prime painting of all walls. Finish painting 


s expected to complete July 16, 1986. Carpeting of apartments is 
inderway and is expected to complete July 3, 1986. Texturing of Core 
eilings will take place July 8, and 9, 1986 and all hallway vinyl 
allcovering should commence July 10, 1986 and complete July 14, 

986. Door hardware installation is expected to take place starting 
July 11, 1986 and completing July 17, 1986. Vinyl wallcovering, 
eiling tile and all hallway carpet and base should be complete by 
шіу 23, 1986. 







reg "p" 


allway vinyl wallcovering, ceiling grid and plumbing fixtures are 
omplete. Finish painting of walls has begun and is expected to be 
omplete July 16, 1986. Carpeting in apartments is expected to 
pmplete July 3, 1986. Fire alarm trim should be complete in all 
reas of the second Floor by July 7, 1986. Vinyl tile installations 
hould complete July 14, 1986. Vinyl wallcovering in hallways should 
omplete July 14, 1986 and in all areas July 21, 1986. Carpet and 
ase in hallways, and installation of ceiling tile should complete 
uly 23, 1980. 
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irea Lr" 


feiling grid, hallway vinyl wallcovering and plumbing fixtures are 
‘complete on Second Floor, Area "С". 


Carpeting of apartments is 
inderway and should complete July 3, 1986. Bathroom tile and 
¡¿umbing fixture installations should complete July 3, 1986. Vinyl 
rile installations should complete July 14, 1986. Finish painting is 
inderway and should complete July 16, 1986. All vinyl wallcovering, 


loor hardware, hallway carpet, base, and ceiling tile installation 
‚hould complete July 23, 1986. 


hird Floor 
irea EA" 


ipartment panel make-up has been completed and hose kits installed 
or heat-pump units.  Carpeting of apartments in all 
hird Floor is expected to begin July 15, 1986 and to complete July 
E. 1986. 


Ceramic tile installations are expected to start July 3, 
986 and complete July 7, 1986. 


Finish painting should commence July 
|, 1986 and complete July 23, 1986. 


All finish operations should 
iomplete, including hallway carpet and base, by July 25, 1986. 


oa "B" 


areas of the 


eiling grid installations have begun and are expected to complete 
uly 3, 1986. Prime painting of walls should complete July 3, 1986 
¡1th finsih painting expected to begin July 7, 1986 and to complete 


uly 23, 1986. Vinyl tile installation is expected to take place 
uly 9, and 10, 1986. 


Carpeting in apartments should commence July 
5, 1986 and complete July 17, 


1986. All vinyl wallcovering, ceiling 
‚ile, carpeting and base in hallways should complete by July 25, 
E36. 


| 


rea EC 


extured ceilings are complete in apartments. Ceiling grid 
Installation is expected to be complete by July 3, 1986. Prime and . 
inish painting operations should commence July 7, 1986 and complete 
uly 23, 1986. Toilet accessories should be installed starting July 
, 1986 and completing July 10, 1986. All casework on the Third 


loor should be complete by July 17, 1986 to allow plumbing fixtures 
0 Complete one day behind on July 18, 1986. 
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Carpeting in apartments should be complete by July 17, -1986 and 
carpeting in hallways, including rubber base, should be complete by 
80/0725, 1986. Al] finish operations in all areas of Third Floor 
! should complete July 25, 1986. 


Fourth Floor 


Area "А" 


"Prime painting of walls is complete. Make-up of apartment panels has 

` been completed and hose kits installed for heat-pump units on the 
Fourth Floor. Ceramic tile installations are underway and are 

| expected to complete July 2, 1986 in all areas of the Fourth Floor. 

Finish painting operations have begun and are expected to complete 

July 16, 1986. Carpeting in apartments should take place July 11, 
1986 to July 14, 1986. Vinyl wallcovering in hallways should 

be completed by July 9, 1986 to allow fire alarm trim to be complete 
by July 11, 1986. Carpeting in base:‘and hallways should commence 

July 18, 1986 and complete July 21, 1986. Installation of door 

" hardware is expected to begin July 25, 1986 and to complete July 31, 

1986. 


rea в" 


Ceramic tile installation is underway and should complete July 2, 
1986. Toilet accessories should be complete by July 3, 1986. Finish 

painting has begun and should complete July 16, 1986. Ceiling tile, 
vinyl wallcovering, carpet and base in hallways should be complete by 

| July 21, 1986. Door hardware installation should be complete by July . 
31, 1986. 


Area Ce 


Removal of temporary wiring should be complete by July 7, 1986. Wood 
trim is complete. Prime painting of walls has been completed and 
finish painting should be complete by July 16, 1986. Casework 
installations in all areas of the Fourth Floor should be complete 
by July 10, 1986 to allow plumbing fixtures to be complete in all 
- areas by July 11, 1986. Vinyl wallcovering, HVAC trim, ceiling tile 
| hallway carpeting and base should be complete on the Fourth Floor. 


by July 21, 1986. Door hardware installations are expected to 
complete July 31, 1986. 


= АЭЖ ڪڪ‎ 2X nl н 
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PROGRESS REPORT 


July 1, 1986 


Basement 


ЖЕР ет rough-in is completed. Storefront has been framed and 
glazing is expected to be complete July 11, 1986. 


Attic and Roof 


Roof trim installation is proceeding and is expected to complete July 
7, 1986 with prime and finish painting of roof trim to complete by 
Wily ll, 1986. Cleaning of attic has begun and is expected to 
complete July 7, 1986. Insulation of attics should begin July 9, 
1986 and should complete by July 18, 1986. 


Exterior 


All brick masonry has been complete and scaffold is expected to be 
removed by July 2, 1986. Landscaping by the Owner is expected to 
Begin and to complete July 30, 1986. Water main installation is 
expected to be complete by July 11, 1986 to allow Model Unites to 
have running water by that date. Assuming that scaffolding 1$ 
removed by July 2, 1986 as expected, gas line installation should 
complete by July 3, 1986. Underground electric for Parking Lot 
lighting should complete July 3, 1986 also. Installation of concrete 
curbs for the Parking Lot should take place the week of July 7, 1986. 
Restoration of base is currently expected to take place the week of 
July 21, 1986 and all asphalt paving and Parking Lot lighting should 
зе complete by August 1, 1986. 




















S dO |  39Vd 
9861 ‘be ANNP :aLva 


SAINId FHL NI SNILYVW LS JINGSHOS WHSL HV3N MOUSE NOVO HO vivu 





р 7) = r O H d 4 534Ұ12055Ұ ONY 34v uQ 









ы т я |: [aovudanadv] oe : 
E | `. i300Udu3ivM| rT 
No. e ® ® у > ۰ ` е. © % % è © 4 $ © % 4 € у р S519 3409 $519 3409 . > ae қ i e © “% © è ө ي‎ 
E . . LNIWd HSINIJ| — iNIVd айна ОО 
. M * “ы C NI e ө ә ar a ә ө % чо а \ | " se s | SS | 
и о = un ee SOR. CE | A y "Pan enden 
: ` . . 2 . 2 . . . . ° . ` . . у; . > ° ө ө ө aù э ө gg > à ax E i б : 4 . i . : ON OOD RR a 5 Nid ld S V 5 Е E t | à . > ò> е ò ò > ù ò ò е * 
с.р. 4^0 30v 8388 a> x 30V 143413 oe | 





. е òè у 


Ze a с 9 31il ES кан - - ES EA Kot 43uols govüu3l 
E ор o ou - {імоназнол зоуунімз ЕКИ ЕЗ ОСОО EEE IZY TO Y AYY . 




















` , : Ў INO8338018 
SS e E а С а | AREE 
Оо 1E e rn e Fa К a do M 1 
и. о ЕЕ 3 
-e 2 з QE M c c MIEL u SLINN 13008 ı 
| . | = | ` | : i | | | $ | С . . ER 
ivy эшч» Ин 
МІНІ. Е M 
E Ы. "IP 
; „37 АВЗУПО` `` 
Же нзноия, З 
ЭЪ ` eter іміуа H3NMO A8. DN = 
` 1 | .- ғ è ò ® Кала ытта ғы А . . . HSINI3 dino3 ману = МЕ % 2 
Mo : e dO3.N3H9LO! ` Ме: #5 NOB AA SWE ONINIG : 
ЕЕ... Қы тела ан Sal ‚JN-YOOH. Se SAU ӘМ PB.NAHOLYN...... 
ЕЁ : | o A sS Y V dv. 
D ыа ыш хе E RER; 9149 910:1dWOO' 7. :..... toss 3dldi U31VM 31V2033U 22... LEE po Ur и = ades 











6 зо 6 39Vd | 
[ [ “Ны = MOLSON BONO TOF INV и 
9861 "v2 INNF зіма SANId FHL NI SNILYVWN A EEE EEN Do 777070007 




































a 
< x ж 2 N 4 > LI 
N “ ` | ^ ` 7 . 
* © © © © ò ®» % Nee © c5 у œ ` “ ` ` a ` ы *#» ... 42. ` ty e è ù y è è o 
% % “ x ` ` 
. E 
> v? = “ “ “ ` ` 
4 % è . òo ò o % ` . PP. у о е ` ` ` ` 
| мы [ыман | 
x х . OVAH | HOOQ 
4% 6. è офф > > o $ NUS М э «6 © © Ww. GG э 6 € Nac < a a f . 
e 
% ^ . 
x . N “ 
Ы ә г ө ә Г 4 474 € % . . . . ` a a 
D > NS NE ML вы A AAA REPRE op a ppm 8 
B x А x 000 Ie z 
ee Ea E е а өе 
RR № ed A OS et 
“ О и о р Oe 9x02 
. 6. % o . % o 4. . . . . a . * . . . . N ° ۰ . . . . . . . bf ҚҰҚЫ А ҒЫРЫНҒЫ 
` N 
я N % . x 
INIVd HSINI3 
` % % ^ 
GNE M M وه دا د و هد هد دهد هد هد هه د کچ هو هو و‎ уч AS e 
` 
E ` 
% % ^ 
.Х X Е 
В а y ә ù ә 46 €  % % . . . . . э E a “о e » . . . a 1 
x x ` 
* x ` c 
. x x 
` ` EA а са = ж © = = а га) ес Ñ M “^ш п о 5 "e Ф * 
% 
ы % қ ` ` ` 
ee, Le e cs е Сә 2 2. оо Cé EŞ و و د‎ a © © a a oa 
. N % ` 
. N ` x 
ҚЫ а. а“ © © - b БАШ E > E NN 
d ` “ ` 
“ Е ЫЎ 
*. 
~ a * +» . ө ò% е ә “ ө . . . @ СЫ oro lata ш ТТС eee 
% 
% `N `N » 
* 
% N ` . 
Е а м и. елен ғу Е сое. 
. a eee . 
б x * ` a > $ и 
` \ ` 3SV8 %.19A L3IUVD iiig 
һоро о о 
t? on. ооо a . v . Ы . . . . . . . % . . NI a a 1 . . . H 1 . б . > ә » . . % » . . . * . . Е Е ник .. . 
% % % 9 2 N 
x x ` ` 
$ е е > ò% ò ò ò ò ë ò @ © v өс - o Ww. * (ы UD CE cw x зе v a * a a `N ос а: о ¢ Prana n. 99 5-5 5 a o 5-2 E 
N % % N 
% ^N % % 
t е е % э э э ò э ò o \ .-. еже е ә е ,. a a N ae o a >. эө эу а a N и Се (see) ee om ese эже Чп N e ө òè ò% ә е Gh gh 3 WU. е Л ы "е N 
` ` ` ` ` s 
2 N N N ` ` ` 
. е 
eo OC N «Кә 527%: 9726 25725 ` IEEE ЭЕ т АА %» Т ыға Туы С ee ES ur, ede Ке лей s ESPECIE. о A % 
А A Т ` ` ` : “ % N 
. 
B N ` ` к ` ` ` 
ооо ` А: 9 45 өе э э эж 9 э э ә Ne a e. ы a ` ` 
. . ` ` “ z 
Т ` ` “ 
۾‎ о ооо MA ө эө ээ è a M ç a . . . % ^ 
* 
j ` ^ . . a . . Е > - 
* 3 y a a ? : l . : i . T . t . ы = 
хо © © © о > x Ms aa e » а ` % 5-2: э ةو‎ эу 5% . 4 7% м - «© 4 - Nea... . “ 4.2475. ni ©. . 22. ee ee . % Nt === ä ee ek Te ҚК 1 SL 4.. 
i l | R : S9 1o y. S"1)V 
: i ` BHMOH| . - D GIER: ns E 
. a . .. . 1 * 
| : x gOOQ | 5 EE: y/S: IdNOD . 
2 2 ° 7... = . * 
e . e. e о . 5% “ы: 4 4 е е  % % % 5:5 2 9 э 5: : e : 2 ف‎ % wu эж элй» „аа ее Гез 5 "MO о e > è è N\ è è è ù оо 
* 2 5 " s . . ... = Е a E 
х E ў i AYMTIVH х 
қ К .35V9 % LOA 13duvO OMA AVM : 
^ 3 . Е è * . 
SS O * г Na a 4 э >» 4. Оу оос оэ ос ` ғ... ә э - 4 >: : 4 472,2 : 4. 2724 % 4 784 9 4 Ще 2 
а Е » * . г 
1 * E N ` ! . > > j . 
% x \ р ` H . ы E à * 
< . 
4 4%. ША о о è 4... E. М М. ә, Гэ 6) SG RSS Ле Nt? о ME “ 4 2 75 % а. 5 9: - -/ 2 9 АЙ Se re 1 199 07 M ` = N ON 
. 
. x % % ` * : 
1 . è . А 
% % ` A ` 
* * У» » Е ы ы ә е 9. è ғ“ % % € ө ша оо е ч беке о тт Т ТТ к S ТУИТ M. е е ә ә э э ڪ‎ е ` 
«© жо Сое A В. se Nee es ККК ee EEE ` 
: . ` ы : N . 
. ` ` x ` 
я . 
| ) | у. УЗНУ 
. = . 
RES Г . арх Nice el 54247-21 O o a \ Э е Сао 5 د‎ 275 > Жел хэ э “әл (2 397 7877-90 7-7 “(е 7877 2 77 Сә Пе Сэ бе dia ба особо сс р . M 8 ^^ НЫ 
* E “ s ` ` ` ` | ` : N Ы 
* E . Е . Ж s 
A ? Д “ “ “ ` ` \ i ` : i 
sa а э == «е а э» 474 a a 2220547 9 5 э е БӨ 90-22 ЛӘЗІМ ,.-54 222.22. э Ше е се э e а ооо оо 0 Ке re PG Oot RE ORO * ` a œ . ee ое 5 оо бо ` ы * - (ING E 
| A f ^ N ` ` . ` N с р `N А | x 
. : К ` ` ` ` ` ` : ` : р ` : г К 
> . 
. : x “ “ ` x ` ` ` ` : “ . È " 
e i ж. «тт теа оа MEME ыы. арыны. ene “да, > ا‎ a IA EE Suis À .. м EOE. nee e ° +>, Ss A ^ much > 
2 = i " | | бы ee zx t — м 
L A M A 9 ы v 1 ar Fc? —^ = a =e = = = - = LÍ . von Bi 
— x `` 5 “ * Vi eae A A * * e $ è n 4 © ® ® o * > 


















S 30 €  39vd 
9861 “%2 ЧМПГ :з1уа 


x 





SINId AHL NI SNILYVW LS 
Lon Oud 








31003HO5S Wual Hv3N | VEI —— 7 


531Ұ12055Ұ INV V34 v MG 








N 
Ф х . 
* 9 © е. 4 ғ Gl % . . . . xs . . . . a a a N a 
E a 
. 


N 





7 
I #8 у " Уу 
7 


° 
LE 
. 
. 
е 
е 
. 
. 
. 
. 
Y 


. . 
Делез I N ІІІ‏ - صو ا اد ا ادا ر ادا 
. 


+ 4404408 
. . 











. . = . Es 5 * а е = ы 4 
Е . . = . - 
| ҰЙ о E 2 № лт” i . | У da? МІНІ 0313 
, A A И 3 Е . " a Е 
. . . a 
: ` 
. “ е Р ^ 
a * 2 AS oe 47: . 5 oe ЖӘН” 72 - - 27-2 ` >. A 4 5% ee ` m. a ` Е 
` 
. = ы . 
% % % “ % 
. “ N 
. * е e э A * е 2> * Кө ò ө a يگ‎ „ č aù ө ò ò ò % ИИИ АРТ К КАО К DS 
N “ % “ % “ 
% + ` `~ ` “ * 
S . 
. * e, rn * UN . 9 a $9 - SN na ss ө ө a а |I m о ыы и. = hom 
E ` : “ ` 
. ves | ss3o5v 131101] aiuo 
. * % . SEN . è èe è o © e a a òè 32 е ., N E Ne A . 
* à 
x 
. s E 
N % 
* 
>» > à ù э э è è эъ ` м с е Ме е т = ее ау 5 ССА 
. 
N ` 
ЫЗ Е ` 
. 
. * t з сео o v e е е ө ө ә ө òo s 5 а « N е е. з ә 
. 
N % 
. 
N “ 
oe © © а ә © э 4 ж“ ғ «© NOCUIT eI TIN US о 
> * ` * 
* 
. 
` ` 
. 
4. i 9 * e «е @ «© e М е К Ыы Ме Га хее ж з ys a UN HT ee Tp RI | iets KERN Tn Er M: 
` N 
N ` 
. вз 8 ò ò $4 % N x . . . . . А . - . e a . ` . 5 = . . Е . . a 
x `~ 
. 
x ` 
. “ТУ * © ы 2 2 % « э € > эы л о SOD CG КО 47222 x 
E ` 
. 
ЫЗ ` 
® * è е % ə * N ® ® ә ә è . е % ыла а? a a ша в 7% 
* 
N “ 
N “ > 
. вз е ә е э аз ээ о o “ a . . . . a . % ` a a » А a » a ` . а % a . . 5 . "s * % 
. . 
x “ 
: . 14у dfi3NVW 
N ` Е ٠ 
۰ ۰ ` 
E % ` N °9 %% è o è è è è ù a č è . Жы 5 7707 ‘n a „ ө | N A 
. 
is . % % 5 . . 
. N ` * = 
. . » * `` Nc ME E. Мм * * 7 * NL, рп i - CM———— L1 Ud нда наб о о о а \ s « s « . азу No ъ >œ 
. 
. 
: x N . . 
. ` ` % 
. % ® ® è ® © = оаа ооо с Е 5 2:2 etae E ғ. TT E ر‎ . 212: 2. Ooo 5 % M . 
* x . . . . E 5 A * 
К N x » А а т x ч . 
. . . . a . . * 2 
. 8 = . 3 : . " г a Р ы . 2 Е £ ? . = . ү V V . 
% ` Ж . 
* . 5 . 2 a қ . Б . 5 > . A . 
E a c e АШ ———M— н то аен озі Llc АНУ... 
* . a N . N . N . . . = . 
E с i x É : ` ` ` : ` і а | ` E . : ` 2 : i ` Я ` ` i . ` N б 5 
. . . . . a = . % = . 
. >, . e . . . 5 4 . 5 | * » 2 % . * 
ххх хо © >. . 0 è >» i е а ә E 5 а % 24 4 4 % P A . A P y > Р = 5 i * Ы % i . . . 22% 
z ` а . . ES П сә A A e е менене КелеЫ» 4 ù è è è a*a SQUE ee E о ое о о er к” OS лм ЕЕЗ ` . . . Br . % . . . 
. . » 
E * . ~ * 5 ы ` > . 
“ N N ` ` у ` 2 % £ N . 
2 ч 3 А . 2 * . . 
N 5 N Е ` о ` Е ` a ` 2 ` ы ` x 
ооо 4 ` ше A SS ый ۰ елек ESTOS ES. oa "D DU D og NEA ai Wale me cli as ИИ Axe озон ое аа асаа а қанса та E ч о о о о 8 о е Dion ru M E A. . Y) ù +. СЕ 
. * a . . x a . | ы . а | . . ы . - Е mm m nn E casada э. ега аа. Е е . З Фоо 2 s " 5 3 => — и -gi - 
. . . . a "TT . J t . . zzii a * E ч d , = ~ ь 
Si. -El ule: . 9 <| Ld p: عا وو‎ en mod | " 
ый pá 9, c NN а а -————— ——ÓÀ AN Ae o... Ire а 0 1lLLlUIaneAAL O9 











S 30 % 39%4| S3NId 3HL NI SNILUVII LS 
9861 ‘ға ЭМПГ :З1уа | :Lo3aroud 


3inaaHos WHai yvan | ® жее ram mare 


SUVDOSSY QNV V34 Y NC 


















а * А e ` . : 5 . 
. Е x * j © " * a * е 
* а : Б қ А 
x ы N 
у i ^ E ` ООС ас No ` > 3 «oco? 
224% .. N . œ Ne 0.0. è 6 А 00050, “ N . с Е . E E 
. Я 5 . 
. x Р . “ . | . = = . 
% . . a 
^ . 
> . ` ` Қ . : 
ы 5 > È e 9 è N o% 4... °» eN . 
о % 6 еа е о ще 6 . © A en AA A С x % | : . . с . 
% 
) “ 2 
% * е а 
% e a ` è 4 
А E . . % е 
. 
۰ " > E > с е 8 x ns оо очо оо يه‎ 
a * "< ` * e e * W‘ e x e 2% в а 1781 5.2 % AI e `~ AUC Б ү . : a 
. ` 5 
i . Ы % . К ` ۰ % : 
* é = . a 4 . > 4 2 . 
т а x Е * ... . . N . . . . . . ... . . . . 
REN ы E = % > > NOE = > 5 N Te een таны * . Е » 
. а а Br * ` З 
. . . “ . . a 
. E x . . x ` c 
= . 
N e ` s . © * © è è o 
e 9 8 га . y e “. i е бө о ts ME. N € © Ме ә» E a \ : . 
. A A . i ` y 
* ` . x я 5 . ` . 1 
% . Е E ` E 
2 , ` Б А “ ` “ . >» * Г 
* * ‘e * E гата . е а ә ө 8 v > . . . . . “, N E | А 
* . % 
| 2 M | HMOH | Jem 
. . : X E 
i ^ И % Е нооа 0 Y ET Rs ^. б» толы: 
* % e è ө SMS ээ œ % * . . в ° . ". . . А В ۹ . 
е “ в ^ 
" s . қ а “ . E . 
5 x 3 ` A . 
. 
: x B . * * * a . 5% 
N * M" e o * * € = Ш Фе ә ж жш % . E к | 
^ x “ ` Ё 
wo ` $ э м?т es 5 s ` | . с 
. : 7 
N M > к фо 
. 
i “ ` ` : : . 
. * x ы 
E г . x ` x . З 
` 
Р ы % А ` Е 41... `y е DOSES ...... 
٠. e A e ù ù ù ù 4 ò o œ see э са ә ж е Се у . 2 72 е : : 
e “ ` % . 3 
. * * : б Е N . * 
. ` Я x ` : 
* 
. S | ` ` N N HO o o RO n «„ S و‎ 
ооо фе . SIME SS OR EEUU ETE em " . 
ij * 5 % Ё . ` ` = z . E 
е ` 
. Ў . x . , “ “ . 5 . қ . 
я . 
4 1 M + ` .. ee a N шсш л 5-2. e Ax . OR АЗ ا‎ 
% 44 4% 4 4 е м aa е d sn. an a US d ` 
* 
* : Н N . > E ` = 3 * > 
* а x . x N > К . o 
% . Е е % > 
Е * v à ` x 3 фе s le que еее о 
* 4 © © © э ù 2 4 N © ¢ . а ` ONE k ; К 
| ` MOH | 
% % . N A • . H = % | * Е * 
* “ . 
% ` Е Е 
* • > 
С * ` E yaoa a . . en : 5 ê 8ة‎ &K + ةة ةة‎ 4 & € 
° °» э © э э ө оэ, o A NC ... ө Өө ӨШ» Ке» э» v N a ; 
s - ` x ` - 5 . 
% . . 
* > • N • à 
. Р > х ` 5 `, Е * 
. 
= Ы * èe N è ù ù © h @ € 
.%. . &© э 98 as * o? iN o é A Ме Аа ле a N x ех р ы 
. А . : “ . ` ` узчу 5 „ 
. 
4 А . “ г “ x e . 2 
. S d . EE 
* * 
* * ы * * 
. % % . . 
7 2 А i N Р % т ` . ` 
۰ 
) 5 Я У en. eN * 7 ох ya . 5 ® 
۰ ۰ ې *٭‎ ۵ N € © © @ N e 97 422 500507 د‎ а re “2121.-400: - s. € ‘y x 
| У AVN 
a 
: 5 7 : ; : ў SIN! d idy: dna 
• * “ x ^ 
* Я ° ү ; т . ..% 464 4. . a. 8. Se “... 
әзер (424 19597 904 هھ‎ ê €) -: 2-4 7, 1, „> n o e s s NO OU ono ug. e 7 . ` e 
* 
. . a Е 
l : SS 300۷ 13101. 
* : . . 
a = `~ : ` i Б ^ 5 * • E 
. y s . | E o E Б е ое о N 9 е % 9 q © © “ % е э +» 
SO > Nr. 44% 44444. 3. * ооо NEL ters . % = К k * 
. > y . 2 Е E `~ . 5 
5 . x 5 . ` , . ` : ` ° . 
. . 
a A > ` р 5 % . E : ` 5 : Pic * 
5 D j .0. . œ . e 
* T n 442... eq’ ` “м „з... хо а ос Ma NT Me пох x . . ` 2 
* = . 2 * x . 
А * 2 . N * í ` a N * x . . % 
. Е . 
| * : * ` . > a Ы Қ ай < 2 ۰ x SAN Se 2 
о 590% ette O0 К К В es. ` хо о о . ` 3 2 . * 
. . A ` : 
NE - : яман): u: e ndi 
. . А : 
WE i و‎ . ` нооа ` "exc cust cR MM 
ом чаа 4055-45 e о 4. “4... . “ 4 . E 5 
. . . = : . . 5 A E . ` ٤ E 
. N = ` . ^ а к 
. . . % 
> б е . * . .... . è 
x ` z ` А, 
5 E 5 5 e © 4 © *5 © э @ % 
.% 6.4 4.4... O O A AA 212% Эс с ` > è 2,2. œ x Neo Sio c Ды • А 
ь % ` • Д Ы : 5 A 
. . . . 
A = % 2 е ` : ы ` : . 
. e * . 2 . s К 
. 
S ` % ^ е . > Е а б оо оа ав % 2. 
A CS E E E е N° 4. 4... © э o қ.ж а э è ù a o ù y те x E И К 5 и 
* T . Е .. 2 . d а 8 3 5 
% * * 5 . 5 . : A 
. `~ . % е “ . . . * a 
5 * 9 * d қ * 4 * x . р ` 3 2 . т б . 2 ” А Н . i 
$ . . i: А * . 5 
* * * * Sa т e * * % * * * * * * * . . x * * e. . . . . . . . Fr . = . . ae * ER . . . AN. rf. Arr ee . . . . е" е s . . . . . . . . . . te . EN . . . p . . . . . . . . . . ‚вос 1 3: H: А 
: е . ` > ы . de Е . " . . * А . E 5 Р . қ , 
* . . s 
% % % . 
4 * A * а e * Е . 4 . б . R . é . : 5 d н 
* ^ * Ы % * . x 3 . 5 . a . . . . % . . . 
ee es э э 30. % 4 5:2 4 SS ECS ....... ee • . . . г 8 A 
% % . = 
* 2 * > Б 1 | de = Ф d 
9. eh: саца: A ос: „Вес тас t Zain pere 
4 » ; — — и 4 3 за tae . ss - " " 





G n G Lo | | | NOI SOHN ЮТУ IDOL VINV UY 
S3NId JHL NI SNILYYW 15 | r 






























. N > Ё i = { | “4 d 2 
^ ^ ` ` > | ` Е > $ . 
s. bs seny 5 SN © © ù ù ò © 4 x . Som m ` - ` . 94% а © © « e ~ ооо ®» 
. = % 
қ Е ` . ` j : ` ` ` 
Ў ` р “ 4 x i ` ` ` | ` ы 
% ... ... | еее оо Ас 4. - “ ` A 
e в “ й S Р ` ` 
" ۰ x ` ` . ` : 
` \ з соо ооо о с ur ., 
| ME j $310d ; 
ONIAVd LIVHdSV| asva 3goO1Ssau : 
: ` : 1H5I7 
۰ ^ К ... x % ... . 0. . N 
= г x | % ` | N ` ` x 
* е А . © е © е % . о е % % ò © “ ae . = е 8% Ò% еже а |, . l У 
. % . x € . “ 
= ^ ` A ` i ^ ` 
E s "scu penis MEE EM M Pearce: : А 
е ~ Я x ` ` 
* 2 ` 5 ` | ` ` 
à ... е. о s ee soe е о мого оо "e . 3 а 1 `. К " 
| . i N ` } 1 ^ ` . 
Р 5 > % ` } ` 
| Re o. o...» С с d INN IM eds IE S 55 оп Зава ` 
е 5 . ` . қ “ | ` 
* : eN Е * . EUN . ° ө е ò э ò o P . % ВЫЕ % 24 % ` EOE ` . 
T 5 Қ x Б N x 
| | | | ` | ` | 1 ` | | movens: 
3 > x 2 ` | ` 
`. ` a ... N . . . » e e a У: а © и 7 | | : ۰ 
5 A ` . a ` j И $ г ` : ы ` 5 
БА ыы ыы ы-і ug iE. а | NES 
> N : ` } ` Е ` ` 
В * | ` $ ` і x ` ` 
: * * * % o . Y . е «б è е. а е e ит е М = N 
% + Е x ` 2 ` ` 
. Ё oe ` -ЫЭММО А8 ONIdVOSONY- 
* E * ` N . . Š ee E NOME : : Š 
` = x ` x % 
$ Р N = ` ` ` ^ 
ERE Ms о. сло Ұлы. ESO ZU cai О Se rent me f x : EE S. ` 
: . s : ` ` ` ` 
5 X > x 2 “ ` ` | ` 
x Е . . - . TN : = e o 
5 | ` : > ` ` ` | ` ` : А N | ` à 2 
` р Я s : ` ` ` ` . і > ` . > : : : : 
* e `` a Ea eMe `~ . IEEE Sm e e ` VIA 9.2.2. o NN a а ТА x x “ XN " e s e м ~ 
. | : x 4 . A x | 5 Т Au ` š к 
* > 2 S S а-ы уын ҺД72:2. %ңМ 7 dioec o X — Q2 —— 0 GR > x 
Мое egeo : ў : | vile 3 OU INIVd HSA] ЭЛЕ EC. 
` ® * “> В ыч * 74 è è е сое с © ео ео Nee ооо x . . x “ M "e % 4. 
: . Е ^ . u s ` ` . 2 МІНІ :JOOY te . > * | . 
ы S . | р : ў | ` INIVd SWiHd hs: . ` : l 
* * . » > 8 НМ а E АС С 202077 $ 00 0 o. 0.9 ` `~ ` : S = ` A a Қ «© © «© «© & 9 8 ҘГ 72% . os 
* N % ^ ^ і 1 * а e x . : 
5 N ` ` ` E x К . а 
* % ГТ... “ e è> э ò> ò е ` о Каш Шә PEE. Nr. о © ое Кш е “ ` ” ۰ x `.› 21-2... 
В . Б N 
: | ` | “Осошу vaio i : 
.. Sir ww. Bee о ғ“ 4 ® o ` ` . ` Ne Fe u oT Ze ке Ен ИЫК НЫ ` ж : - Ж ESTNE 
2 & 8 N 7 ` ` ` | : ` 
ы " % ` ` ` 5 . з 
5 . . . © 
. К | : а " % - Б 
` "s N e > а 
% i 8 “4. o SO э ае 5 ы ө хе жє а = ж ` X . e e o s o 9 * e 
3 m ed e Ў M" Ў Uu изтумїна$: . 
x " 2 ` ` ` 
. .. К ы * . К . “ . . % . ооо ` 4 8 зауал а аа ы ш “ Seo a a 5 ` 4. > e S N i 2 
ў . M ۰ ` | ` р 
A “ 
. Ne... X es 2 M .1% "ы АРЫ МНЕ ІЗ ЖАРАР аны. о оме р ЕСЕСІ `` 
* 
ы : + j x > x 2 
* > . 
и 4 — E ам 
Б Ў . * : ы 
* 5 ' ۰ E * > * 5 = > 
` Ж. 2... acc e... + 
. 4 Š ——" > 
91. * £L jul 8. oy . 



















G 30 | 39Vd 
9861 1 АЛПГ Lva 


SANId JH NI SNILIVN LS 


tS og) SINGSHOS WHAL YVAN | “SS er 


$34VI205$ V QNY W3d v MO 




















































| ! ! NL m ONdld SVO | . : . - 
о DOR eco MORES T. "E | | 39V 1434 ы 
e и саа | | 5700 Зоулазыіз[7ро здулаЗніз) 0 7 
Werkes ы и ‚Жы | "Ux IO o 
i GI M M 2 | | a ші ЕТС падао 1x3 замо? 
Bu er E c 5 01 coeli Ee EAS rte 
E — ANE EM. | EM ЖИ | E | SEE UD : - A 
| ССС а A INOU43BO1S azvi · 
\ | | SOUT CSc 
Ben мс а | | A is 2Ҙ 
а À ` | 59719 1NIVd HSINIJ : 5 ке v 2 Dpف‎ 
ER — a oo 4 ! 2278019 вища ве. 
и о м | | | | | нман uooa: V; - 35V8 Y n '1aguvó 
2-22... oam | | n i 94 
У р І . ^ 24 2024: 2.5 2 2700 a | зао асс ао ee лун . m : : SIINA 1380N OL. rn ее > . К = e... s ù ` * 
Т лз ШЕ... ү АИ O o 7 . cdi: MEX ا‎ лайоо | 1. к о. 
` а А À i | 45У8% 13duvo- 
— "s . 5 ` e Nro, 4 ` Мо ыл осо A A Е ER e NOCET OP T CN ` s . Х245. —————— 6 En 4. UN MEM. айй а 
а \ | 5 cis 
* 4 ` 4 > | 3 e 2 4 2 - 4 4. 4 2 4 - 2 қ е ee К ті Hva: * ``. * ` * 
Ў 5 с a 8 . à ею. E i AAA e ў | 22: $s300v 131101: : 

. `. . i > ) К S EC | EST. Ps : I : HLO . PIE . 
x O 1:22 22 ШІ уі Ер OMA; . Suda омун: 
Eau а А. НЫ X10v2. 1N3/4InO3 N3HOLX 13$ u3N Tp А ИА 
a END En diO3 N3HOIDI : | ES | 
ne E S bCITERAoR | : o: 5 0: [ saoomiona ные оз на юм 

ОШ A i 0149919 NaHOLIN 34W002 : - AE | SBHNLXIS: LHON See 
e a No. e.s e” o NT ` ur" Ч ОСАО Ic. A a E o € M ка 

- os Mu eee | | d ! ! iong aiv 

МЕЕ zZ . ET aiv 31voo0nau d Н: олан 

: | b E To чы ш —— — мма жесезе 
ES x Е. ae . И т ое a | Маноли а 
ee sS ! | i, J SO NIV ا‎ 

; : ` | . So а 74764 24 АШ 222. ом N lea ee. ٠ ۰ © ИЕЫ с о © ч а а а в: oC ` mE Inn азма me e. . ғ · . . 

лл са ИЛЛ з амы 4 | HOO SE 
se. 02" `9; $} ` шс" іші `8 i . 79 ы is x Th | - “0E: . ee Se: . М oo 2181: . БЕСТЕ : өл. : De .. a m Y Р ` a Е < once: 


a a R 









SANId 3H.L NI SNILUVW LS 


LO3aroud 





986. 4. АЛПГ 


е 


е 


. . Ф Ф Ф Ф . e. 


L] „ е и . 
Ф 


& 
soe aM ere see 


Су Уу к, ر وار‎ / 2 22 2 72 2 2 4 2 
. . . . 


0 4€ 9v», / o. v" у 4 / » + 46+ 4 b+ 4444 7^7 7 


? r 2 + г . 
a 


39V8 Y 13dHVO AVMTTVH 


e . 
. 


Ф 
Ф 
- ә ө е ө ө ө е ө ә о 
Ф 
l £ ر‎ 
. 


199] 


ANO 


:S979 390) 38NIX3L: 


Ф 


3Svà ? 13dHv9 AvMT1VH 


. e Ф Ф e Ф Ф o Ф Ф e Ф Ф e Ф Ф РА Ф Ф Р в 
е е . . . 
. 











+ & ae 


. 
* . 
ЛЛ, 9%, ,/22,,.,... 


. . О L . a « 
AO ET ИВ б “4 7 42-4 O 9 4-7 ARO A 6% 2 
. L L . a 


179 1 1 00 4 1 09 06 4 019 9 9 Y 9 91 9090109 


o 
Ф 
е 
е 


Ф Ф o 


Ф 
Ф 
Ф 
. 





"xs — 7 0 7. ERBETEN WE 7 e 
494 9? 9? £ £ у 2 2 


т 
Ф 


гг гг E у ё/ у у о 
# 


Ф 


Ф 
“#2./2/,/7,/,//7//2///2/// HOO ое 


e 


e e e 9 £ ж е / е әр 9 о 
* 


€ 9? К ө ө p» ө % 
2 2572 22 2 
. 
ALLIED, OOPS p f 
. 
£ £ ر‎ £ £ 
. 


. 
ә ° e o ° . e + . . . е е? о . . . . . . e . o o . . 


е 
ر ور رن نر رن ن ل ر نل ر لک‎ 
а: : 
2 


. 
. 

96 /  ^* 
E . 
. 


o 
Ф 
Ф 
. 
o . 
e . . . . . 
т, 
q 
со. 


» 
» 

% 
. 
. 

` 
. 


AX A . 


yey soe: 


е 
е 





31naaHos WHal uvaN | и 


a 
` 
` 
` 
` 





. . 
L 4 9 £ » ^ ^ у 7 
Ф . . 
. 
. 


.0$q 2 /‏ ن رر 


5910 3409 38N1X31 


x ° 2 * 


` 


| е . 
A £ L£ £ 4 
. 


2| 23 


PORO и орел 


Ф 
eo 
2 


ооо 


оо 4| 7 © © © © 7! o 


Ф 
% 





? . 


96 9 гә УУУУ 


L] 
. Ф е Ф . 


„ 


$ 





L L 2/2 / Уу у у 2 


. 
* 
+ . . . . 
. 
Ф 

5 


ЕНЕ е S e o è o oè p òo o 
. 


] . 
. 
me 
b. 
"ог 
Ф 





| 





NOI LOOM ITYOVIOTW!49O4 viwv ur 





$34viDOS$V QNV W34 Y Vg 








HLY 


Q 
E =l 
E. tL ° 


* 





. . . Fe е 2 . . 


. 
. . © è> h э э э +» 
» 


© o оо 4 @ Ge 
. 


% 
Ф 


Ф . . Ф eo е . . a 
o 


Ф Ф eo 
. е Ф L4 Pd е L4 


Ф 2 Ф е 
е Ф . е . е Ф е . Ф Ф e 


co 


. 
E 
25, ° 


. . M . œ . œ 


. бе е. 9? ө ө 9 9 о о @ 


. 
е . е 2 
. 


. 
ооо {о 


Pd с Fee ”“. . ео c 


^ 
е 


Ф 

е . Ф % . е Ф . 
Ф 
. 


Ф 
е Ф е е o o . o Ф Ф Ф o Ф Ф Ф Ф Ф % 


. ». . * * . . 








S 30 € 39Vd|  sauwid 3HI NI SNILHVI LS 
9861 1 АЛАГ :aıva | :Loaroud 


JINGSHOS WHAL YVAN | m 


SIIVODOSS$W ONY M34 v VG 



























































` N ` `~ ` Б `~ 
* x ы x . N “ X “ * x 
EN * Е R . д N ` x ` ` ` ` Е N x ~ .. 
. : % . A 0 x a . “ 4 
. x n = ў N x ` “ . E y 5 е 
* N * * 
.. va. х 49 с . x x s x ` “ . > N ^ 4.. 2 
* . 
: Sr a [i3asvo] : ! о О ORE | 
۰ | a » | 2 > B OH НООС сіау % * 4 | : ` E x “е E | 
t d e. . ... . N » . “м ` x “ OMA ы . > i 22 Е * A | : 
5 . ч, . x Ы H | E Ы | : % Е x : 
Pe | Ne . — ANIVd HSIN p- 
. * * 
No So КС NEM Ы е е è > è ù è o è х `~ М Р A А ` “ . 8 T . 
% e 
i > ЖЕК Е ` SE 1XId O81d LOA Aye er 
> “ 
` > ` - a a “м os 222222: LEN er . > 2274 . 

... “жж еч e oe 4527 “ E А 3 А | ` И 
| ` e es * > D MYOMISVO SIDOV `1 301 i ` * i . А 
. . . m TENES . Sr LE г . ` € Yes * Sa . 

5 ` ` 
' LN : : 3111 | ИТУ | OMA 3111 [iNIVd QIHD sS 
NDS NE IS 919 . vd | 11УН 839 ¡3Wludi | 915 i v. XN 
ы ~ = . RS ie ac . 1 v а N қ . 
в. ` MES 3SV8 9? L3dUVO AVMTIVH QVO ` Cc). E 
. » 2 ; N | 

> М * i . . eae AS ` ue ^ 4 ` b ы * * `. * “ * A . 
. ? ` » 
| | у > ` = | М ы UN . % а * * . У . 2 . 3% . 

. *® o9 > * 54 . . e . .. = “ ES. S A * | x ( . | 
o . Я ` 2 x : “ . ` ` Е E . Я . 

. М . 
. 2 хо. ¢» dE . i . CUN . 3 . m . N ` ` . ` 2 ES AE > o > ©: © 9. M. h < 
* 
4: у | "СЗЗ 25 
. : Я . > * 
. AE . *. o v ° N . > с ` . en ` 5% “ . e e. . n è o > . 4” Уу. هه‎ 
с . | ` 2 ` . N 5 ы 5 . : 
. " % ` k 
. А ~ > x . = E 

. Ж ... . АСЫҚ . ъ 2“ = * un: Bun ` * * TUN o x . *. eae e a * . 

E 7 Б N 5 N N » = ` * A 
1 . р . X Е . ; ч i $ * . А т 
1 j 5 5 N y | E Ё .... E . К = С Ei . % e ® 

% -%: * * * 2% % “ a us D 5° * x ES И: a k Ñ à < | 

. » . 2 
3 ` ы | ^ ° А “ x Е ` HYOMSSVO а x И . ` * > 

* e. ео а e .. A ee S ^ AEN N т E = e зо ed 5 s “4. nr е еъ о ь 

в. WIUL | Wal E eMe c x 3 
E . “ % = . 

. X . . œ So Е “4 2 N . . . x NEA A 4 9 КЕ ae à ОУ H V 11УН . 4 Be * Dm ° N * 6 t q) è e 
Ё : “ “ ` { i ` ` е м “ “ . Я " 
"asl . 39V8 8 134YVO.AVMTIYH : me BL 00. 7 de. | 

* | ое .. . N e +. . N so, Ee OR NC NETTE. „м, N oe > ‚ “ N . 4 с р ``. * yee 
à " x x ` x 4 “ ` ` N N . 

1 : ^ “ ` “ қ “ ы . ` ` E ` . 4 

. ..% . N . .— Ne =: 4. . x ^ ` : x * d N % б .. oe oe N » E LEE э с LEE LE 
. . > Қ . . ۹ " = “ à . А x | к к 

ое : «з, Зы се 2E x ° ٠ ` ` м { ` > °. N > E к зао i . . o. 
* * ۰ * a 
a s. 5 : À |. INIVd HSINI3 CUM ШЕ 

. 4... cw e Noe ae 5 5% 9 оС0 о A ` “ “ - : - А . “м e. . 4. ES ce eee 
а : | ` е : ^ ` \ ` 1 7 R - 3 . % 2 . 

SESS o 1 o 22542 сос. °» РГИУ es e ^ M т . . . 512% e N 4 6 © © «X v о гә o t * 

* » . 
% T Ы К . » Ч Я N ` % А . : 
і | | i : 3 . d қ р ` ` ‘ : Jj 
ИМ ое .... ... ` ` ` x > . | . 4% € * © gee e HE 
ы % . » * 
ET .- | | \ с | мае [мл ee. 
. . “ . > = * 

. а%. s a e S . de . «* = . . 8 Pe a ae TT 7 M Б 22. 1 9995 . f .% = ал 25 2 P > EE * 
* 5 = ae TNE , S д » » 3 * x 
2. 2077 В6У8% ізануО АУМ1ТУН ` Zu ` er NN 

. 2.2. % 6 NN te Ram RR it - в. ee CUT EI з суо о ` O a: ae Nt ES P EE RU ae S DE >, = N - i x * i * Qe «* S e ES 4. di * 
р ; : ` ` р 2 : ў ` 4 : | ` 4 ` y ` ) Ё | ` ` : j : 3 ў i . n i қ V : 

2 y ` ` % . К “ 2 . р ` ` Р " : ` ; T е ў ` " В 2 x ; . bi 5 N 2 a . 
. %. 2 а 2 e о а N * . 5. дв хо PAE Nt ы ds C ” EN FIR . : E * Е Р. n 2522 s’ 2E STEMS ae 5 Кое а 4... T Ne c E O ONT. UC Am ae i une. SS cuum . 7% ns a 
. . : . . 
* | д . x = . Е . : > | 2 " * / Б ` . | . А x j : 3 6 Е : ` . Я z | “ | й i 4 
* д ° x < Ы * R 3 * N 5 : К . x 5 x ` . © x . ‘ * : 
ww; es х. 2 22.7 u “© э е". >». > è œ 4. ۰ 4.22.7. Н 27% ' „> ho. en ño. . Bass Р “ы * o ° ч . 8 56 * ° » CU a * 4.4... ЯООЛ-- ри. e 
Е ` $ % | 2 , x д 2 2 N N 4 4 » . ғ E ы . " * Е Б . 8 . 4 
. қ . N . ў ` х . : 2 Ы ` > > . à > х Б = . 4 s ` a . 2 
А : x $ ` ` Ñ р : ` Р : ` i ь : ` i є ` M У . м ‘ > : ec a 
c . о ... er. % 4... у. "AG ا‎ NN t «FP « € = С °. >» >» œ» . „Же ze Sa E . ооо у x ® e ° » . N © LI A e % 22 2 LAS dE 2 12... 4 = EE A کے‎ — и =, 
2, "0^ LIES лғ bby 8: 9 ` ‚К DEI BEG ze NR NR ti e “rum 
1 n nn 
a 2 e * ж, 5 T E т 














S3NId FHL NI SNILYVW LS 
:LO3rOUd 


9861 ‘L AIN iva JINAIHOS WIL Yvan | SF 





e ù> %4 эз э ез 8 BS е э е % > % % ù # 4 » 
+ 





N 
x 
` 
ЫЎ 
` 


. 
» > э э © э аз %9 ù е è + 





LNIVd HSINIJ 
WIL 

Pe Te 
Зану OMA A П> 
SidV 11УН 939. 


о я 


u E а ә э э ғ چ‎ 






а-ы а ә а ғ т ы 4 54 352421: 7 ео 2 2... 





35V8% L3dHVI AVMTIVH:- 


. Ф ? Ld ғ 


* > э э э — 9 
. 


V Cssao 


* ^ > è% а ә у э э а + 


г ғ 





» . 
оо. 


СО 





LNIWd HSINIS 
Міні | 
ا‎ | 

WIHL OMA 
ORAH | | TIVH | 


1X14 Dg ld 


“ Y 72 $ $ 2 7 
ФЕТР 8 Ld е 2 2 





. 4 4 4 4 % 4 4 ^*^» э а 4 % 





е е 
7747,/747,7,27” 


7 


. 
.“ сх 
. » 


7 





НО M3SVO 





. 
лихих 


2 Pd 7 2 





LNIWd HSINI3 


. 
V а E A RT ME I x x 5 - “ 4 ж 474 5 24 « 
+ 


» . > 
р ее о мым m ШЫ ААК ААЛА 


E SS SA е: EN A ет е ет се e ее оо ОА УСТЕ 7 22 ТУГЕ 


лун: o 


UMP Le RO 7 6 42 ж эу 4 9 4 4 4 


Re è> 4 > "€ 4 # 8 4 4 4 € 


яза” ЧЕЗ е Са” 04 Те ж а 


| вман 009 | | вман 009 | 


dsva v lad uvo AVM 


82 ЗУ Wists жу ж ле ө Ча? е 


9 0 7 у ^» IT 9» 9" ^9» ^ у 2 »^ æ 


sr dsd E ehe. c." c.m a RN EQ E EU T S EVEN E Meca MS re LS 


E ә ғ а ы а «© 24 ù а 9 ә “s و و و‎ © & >: : ә „+ 


. 4 %4 4 % «е у 


. 
DEI MS Ww E ELEC LANDE G NU IDEE КОСТОВ ин 


Ф а а а а в ғә 3 
. 


ее а т ф ев 9 9 č * 


? ي‎ $ s o 











NOI LOO )'vOv)Ow)1wO4 vivv uv 








. 9 э ù č % # % 


OV rey 


жы ө ә 24 240% 6а т зу Из е ке ка т erede e 





563907; 131101 





SIUVIDOSS VW INV VIdVYO 


о 8 ж 


. в СО ®. 
. 


» 
ось. ae 


» 
э э э 4 ғалы рк 


Ф 


Р 
% 


% 





74747 


9 > 7 9 € 9» у у 


` 


* 2^7 УУ у 


er ноот m 


. 
о o. 


ө 7 е а э э + 











AFFENDIX (Е) 


owe ТУРЕ ОРОВЕОАТ IN CRM (I-J METHOD) 


Іп addition to total float there are three other tyes 
Qf float far each activity. They are free float, interfering 
float, and independent float. 

Free float may he defined as the time span in which the 
completion af an activity may occur and mat delay the finish 
of а project nor delay the start of any following activity 
(43. This can be expressed in equation form as: 

ue -ESDCIEO-BERDIIJ 


Free float may be thought of ag the amount af leeway of 


"Shah 
rr 
e 
e 
i 


a" activity if all activities of the project are to 
started әс their earliest possiole time. AS such, it can 
never be greater than the total float but may be equal to the 


total float when the activity is on the critical path (Al, 


Interfering float may be defined as the time span in 
which the completion of the of an activity may occur and mot 
delay the completion of the project but within which 
completion will delay the start of same other following 
activity (4). This can be expressed in equation form as: 

Brus cid) ТЕ ОТА =ЕЕ СТАР 

From the definition of interfering float it can be seen 

that the boundaries af interfering float are the latest that 


activity (IJ) must be completed and the earliest that the 





following activity can start (4). This can also be expressed 
in equation form as: 
NTE R EROTI ESD GJE?) 

Independent float may be defined as the time span in 
which the completion of an activity may occur and nat delay 
the completion of the project, mot delay the start of any 
following activity, and not be delayed by any preceding 
activity (4), This can be expressed im eauation form as: 

ОЕТ ЕБВ РОН) ТТА 

Examining the above equation it can be seen that often 
the value of the independent float will be negative. The 
reason being that the difference between the ESD of the 
following activity and the LFD of the preceding activity may 
not allow enough time to complete activity (IJ). Er seis 


case the value of the independent float is listed as zero, 





AFFENDIX (C) 


EM Lube ОЕ РОМ СЕМ (РКЕСЕБЕМСЕ METHOD?) 


In the precedence method of CFM there are three other 


types of float in addition to total float. They are free 


float, interfering fioat, and independent float. The 
definitions of each of these floats is the same as in the 1-4 


method af CRM. However, the expressions for calculating each 


float are different. The definitions and expressions are 


presented below. 


Free float may be defined as the time span in which the 


completion of an activity мау occur and not delay the finish 
от а project nor delay the start of any following activity 


(4). This can be expressed in equation form as? 
MR Mii Cal TI LESOTO) EFD CI) 
Which can be rewritten as: 
Ва а Jo CLAG (II) I 
Interfering float may be defined as the time span in 
which the completion of an activity may occur and not delay 
the completion of the project but within which completion 


will delay the start of some other following activity (4), 


This can be expressed in equation form ас: 


Independent float may be defined as the time span in 


which the completion of an activity may occur and not delay 





the completion cf the project, not delay the start of апу 

following activity, and mat be delayed by any preceding 

activity (4). This can be expressed in equation form as: 
ower ESD E T-Max (all TI CLFDCI) J 

Which cen be rewritten ag; 


ыо ру е II TXETFCOD-LEmGUUIJ) 1 





AFFENDIX (D 


DEVELOFMENT OF THE TOTAL FLOAT EQUATION 


time span in 


and mat de 
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Substituting 


ЖЕТЕ БЕЕСЕЗЕМШГЕ METHOD 


which the completion of an activity may occur 


lay the completion af the project (4:. Examinina 
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t Tos 


below 1t can be seen that the total cc 


can be written in equation farm as: 
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J¿[LeoD(J32, this equation can be rewritten as: 
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the expression ives: nuc uus IC UPESDGI:- 


1) 


EPD Г Ca) 


the definition of lag between activities I-J, 





Beeren ЕЕ УСТ), into this equation gives. 
ШЕ 0 =М tall JICLAG CI-I)4-TF(CI) Jj 


Which is the expression used in the text of this paper. 


(a) 





APPENDIX (E)? 


GUIDELINES FOR CHOOSING COMPUTER HARDWARE 


Deciding whether а firm needs a computer or not is 


! 
і 
y 


an easy question to answer. Most decisions which concern 


deett 


f! 


such a large capital investment such as procuring & computer 
are based on a benefit to cost study. 

The costs of implementing a computer system are easy ta 
establish. There ig the one time cost of procuring the 
computer hardware and the necessary software programs to 
operate the computer. Then there are the recurring costs of 
operating the ecdguipment. These include procuring new and 
more sophisticatec software Programs . maintaining the 
hardware (usually done under a service contract), and the 
salary of the computer operator. 

Quantifying the benefits is пов quite as easy The 
benefits of improved management practices are hard ta equate 


ta dollars. Additionally, some of the benetits can not he 


! 


equated COTACOL ats, For example, there might be an 
psychological benefit a computer would provide when marketing 
the firm. The popularity of computers leadg one to believe a 
firm is up to date by the mere presence ot a computer in the 


firm's office. And there are of course the costs savings of 


doing much oT the repetitive home office work automatically 





But if one was going to attempt to quantify bath the 
dollars savings and the effect of improved management which 
result from purchasing a computer the following guidelines, 
although not all inclusive, may be helpful: 

DOLLAR SAVINGS 
The first step is to develop a worksheet similar to the 


ane recommended by Andian (1), shown on the next расе, 


емо 1 to fit your operations. Enter the values far 


-- 


each category and sum at the bottom. Convert the manhaurs tr 
dollars, then add the annual equivalent cost of the purchase 
of the hardware and the annual operating costs. The 
comparison of the bottom line will provide the firm with a 
fair estimate of whether the computer will save the firm 


money in the day to day operations of your firm. Note that 


m 


it may be necessary to hire a professional far assistance in 


A 


estimating the employee hours per month for the computer. 
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MANAGEMENT IMPROVEMENT 


Measuring improved management ie addressed in а mare 
nebulous non-quantitative manner. à series of dquestions, AS 
recommended by Andian (1), are asked for which the response 
is either ves or no. If there are more veses than nos, then 
the purchase of a computer should he seriously consicderecd. 
The list ОҒ questions , as with the dollar savings , Wwiil 
need to be tailored ta your operation. 

5” Тһе ассығасу of your estimates are such that the 
actual coste of a project vary more than вс. ен усеше 
estimated cost. 

2. You do not have an "on-naper" data file of past 
performance regarding productivity ar costs far individual 
work item. 


3. YOu da mot have an edgaioment estimating system that 


fai 
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f 
n 


enables you to keep of the cost af awning a piece of 


equipment. 
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4, Your firm's manual record-keeping system 


the collected information i 


ut 


accurate and would support a 
computerized system. 
e. You da not keep recards of material wastage on а 


project to enable vou to better estimate 
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ЗЕ 
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ff 
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= The initial estimate for a project is not revised ase 


22 


the project progresses. 


I 


a Еш AED тгасы өт the east Q^ productivity 
trend as a function of jobs and time. 


В. The overhead allocated to individual projecte 15 pot 





determined through analysis of past records 


бі 
СЕ 
=e 
m 


s Job overhead costs are applied to projects re 
than determined by analysis of past projects. 

10. The estimating task takes mare than 100 man-hours per 
$1,000,000 of work estimated (1). 

All of these questions can be summed up into one 
question, "does the firm need to improve the management, flow 
and handling of data and information within the farm?" 

More than likely most construction firms will answer in 
the affirmative. That leads us to the next cuestion, what 
hardware to select? 

The computer industry is moving sa fast and the needs of 
each company are so diverse that no attempt will be made to 
recommend any one computer type or model. Rather, five 
guidelines are provided from which the reader can start their 
Search for a computer system (512. These guidelines ace: 

1. Availability and dependability nf service. 

« Availability af off the shelf software. 
. Frojerted lite of the hardware, 

4. Capacity. 

a Costas. 

One drawback of automating a firm is when the computer 
goes down 50 does the firm. The importance ef quick and 
dependable service to get the computer back an iine із easily 
understood. Computers cost money to operate, but they can 
cost more in lost business and efficiency when they do not. 

Having a proprietary software program developed for the 


firm is expensive. Updating or expanding ite capaoility adds 





additional costs. The software industry produces programs 
for almost every need and they are available at a reasonable 
cost. The selection of hardware which is compatible with aff 
the shelf programs allows the firm to expand its Own 
capabilities without big expenditures. 

Computer hardware is continually evolving and a camputer 
which was state af the art last vear might be outdated two to 
three years fram now. This can result in a computer mot 
being able te run the new software packages which come 
available. This may be tough to anticipate and there's no 
guarantee that any one brand or model will be compatible with 
future developments in the software industry. But by buying 
a well known leader in the industry chances are the useful 


life af the hardware will not be a problem, See the next 


3. 
ы 
т! 
— 
T 


page for an article form the Atlanta Journal-Constitutic 
August 986, which provides a different view on this subject. 

Before buying any hardware the demande that will be 
placed upon it must be identified. The required capacity of 
the memory, the speed at which the computer operates, the 
programe that the firm will use, the need to print output, 
arid the possibility of networking are all factores to consider 
when Buying the hardware. No need to buy a ZO ton dump truck 
when ali that was needed was a 1/2 ton shortbed pickup. Тһе 


af the system will never be used and the 


t 
ES 


full potentia 
savings will be eaten up by operating casts. Even а more 
disturbing thought would be the opposite. 

Беу cost. Computers are expensive. Be ру 


researching the four previous guidelines extensively, a firm 





can procure a system which will meet their needs and which 


will save them money instead of costing them money. 








Clones grab big share 
of IBM PC's market 





By Peter H. Lewis 
The New York Times 





Dozens of companies are mak- 
ing copies of the IBM PC, XT and 
AT computers and selling them for 
hundreds of dollars less than the 
originals. And thousands of people 
are buying, or thinking about buy- 
ing, these "clone" machines, a trend 
that has stirred the International 
Business Machines Corp. into action. 

IBM recently cut the prices its 
dealers pay for the computers. The 
dealers are expected to pass along 
part of the savings to the consumer, 
thus narrowing the price gap be- 
tween the PC and its imitators, but 
in the end there will always be 
cheaper alternatives. 

Some dealers say they expect a 
clone with 256K memory, one disk 
drive and a keyboard to crack the 
$500 price barrier soon. When that 
happens, IBM will be more likely to 
abandon the PC than fight for the 
crumbs. The company's chairman, 
John F. Akers, said as much earlier 
this summer, telling financial ana- 
lysts that when the PC begins sell- 
ing as a commodity, he could see 
IBM “departing from that part of 
the market.” 

If so, the IBM PC as we know it 
is doomed, because computers are 
already viewed as a commodity by 
many buyers. They simply want a 
box that can run popular software, 
and if they can save money by buy- 
ing it at a discounter, all the better. 
The clones are, for the most part, 
very close to the PC in terms of ca- 
pability; some of the AT clones, 
moreover, are faster as well as 
cheaper. If the clone will do the 
same things as the original, why 
pay hundreds more for the label? 

Peace of mind, apparently. Giv- 
en two apparently identical boxes, 
one costing $795 and one $1,595, 
many prospective buyers still seem 
uneasy in choosing Brand X. Inex- 
pensive, however, does not necessar- 
ily mean cheap. The savings are 
largely a result of cheap labor and 
reverse engineering (assiduously 
copying and modifying the technol- 
ogy IBM went to great expense to 
develop). 

Some early copycats have 
gained respectability, Compaq and 
Tandy, for example, have transcend- 
ed the “clone” image, and later ar- 


rivals, including Leading Edge 
(made by Daewoo and Mitsubishi) 
and Epson Equity, are making 
strong gains. The newest low-cost 
rivals, from companies such as PC’s 
Limited, PC Network and PC USA, 
are likely to hurt Leading Edge and 
Epson more than IBM. 

Despite the potential for cut- 
throat competition at minimal prof- 
it, some companies that used to 
work with IBM are joining the feed- 
ing frenzy. Computerland, a retail 
chain that sells PCs, is now going 
into competition with its lower-cost 
BC88 and BC826 compatible com- 
puters. Tandon, a disk-drive maker, 
is also introducing a computer un- 
der its own name. It is not incon- 
ceivable that some day even Sears 
may introduce a Kenmore line of 
computers. 

The biggest potential problem is 
compatibility: Will the box run all 
software written for the PC? Will it 
run new generations of software to 
come? The clones are somewhat im- 
precisely named because they close- 
ly mimic, but do not identically 
copy, the operations of the original. 
If 99 out of 100 programs run with- 
out a hitch, this is little comfort to 
the person trying to run the 100th. 
And will the clone be able to use 
other peripherals, such as multi- 
function boards and modems? Take 
your most frequently used software 
into the store and put it through the 
paces, and ask if your plug-in 
boards have already been tested for 
compatibility. 

How reliable are the machines? 
Most of the low-cost clones have 
been on the market for just a few 
months, and repair and service in- 
formation is hard to find. Still, one 
corporate buyer who switched to 
clones from IBM reports that break- 
downs are no more frequent. (At lo- 
cal service prices, which are often 
over $100 an hour, the $500 clone is 
very close to being a disposable 
item.) 

If the box runs the software, ap- 
pears to have a good record of reli- 
ability and comes with a good war- 
ranty, there is little reason to pay 
extra for the fancy nameplate. 

The numbers are not in for this 
year, but several industry surveyors 
say IBM's share of the personal 
computer market has been eroding 
significantly. 








AFFENDIX (F) 


FROJECT MANAGEMENT SOFTWARE FROGRAMS 


There are numerous software packages available for 
project scheduling. The 1786 International Computer Programs 
ШОО Directory, Sath edition, lists 75 project management 
pragrams for microcomputers, of which 46 deal specifically 
with schedulind. The 198& International Business Machine 
(ТЕМ; FC-Software Directory lists 29 project management 
ит +or microcomputers, af which 1/ deal specifically 
with scheduling. These directories provide a brief summary 
Of the main features of each program, а Source, and a cast if 


possible, That partion of each directory which deals with 


u 
In 


echeduling has been reproduced on the followings 


чел 


for 


x 

Н 
qu 
е 
1 
1 

^ 
ut 


YOUN convenience. 


The directories do not rate the programs. The author. 
Cj : 
however, researched the first six issues for 1956 of the 


periodical "Software News" and the number one best-selling 
project scheduling package WALES the EFS CELL Manager 
Workbench". Technical reviews of the programs are avaliable 
from the "Ratings Newsletter (Software Digest)". however, 
Aal КОШСО УК restrictions me information fram the 
Newsletter can he reproduced in this appendix. The reader is 


directed to the September, 1985, issue of Software Digest for 


further reading. A more current review should be available 


E 


іл the September, 19°66, issue when it is reieazed,. 
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Contact Data ёз. Б i d a ` Pricing 
Sherrell Harper Cera rd a a ` >». 63,000.00-- 
Director, Sales and Marketing  . nnd ете. ..$9,000.00/Binary 
Computer Cognition - ++ 232002 a ^T qe $4,000.00— 
225 W. 30th Street ^a * asi. > $12,000.00/Source 
Natlonal City, CA 92050 | o eco В a 1307 С ae 
Tele. 619-474-6745 er 
М 5-2” ДЕМЕ NTCY № jedes PI2947 
CUITY PROJECT SCHEDULING dd a. иа К 
Product Type: Applications Software — "'^- ^* | 2 



























Geographic Area Served: United States, Canada, Central/South 
America, Australla/New Zealand a 
Hardware Supported: DEC VAX; Harris; Gould; AT&T 3B Series; 
Sperry Mini; Convergent Technologies; Sun Microsystems; Motor- 
dla; Altos; Fortune; UNIX-based Hardware — воа т, 
Operating Systems: VMS, ULTRIX, VOS, UNIX, XENIX ie 
Languages: COBOL pe ^ 
Number of Clients/Users: New Product 
Narrative: The ACUITY Project Scheduling system contains ali 
the toois necessary to forecast, manage and cost projects. It Is a 
fully on-line system which combines planning, control and com- 
nunication features to assist management of large-scale projects 
n a variety Of engineering, Construction or manufacturing applica- 
‘ions. It provides multi-project capabilities with up to 3,000 activi- 
‘les per project. Each activity may define up to 55 predecessors. 
Jritical path analysis with network diagrams supporting both 
yrecedence and l-J notation methods of analysis is provided. Inter- 
active features provide the ability to generate any number of what- 
f scenarios. A 90-day warranty for micros is included. Manual is 
ncluded; priced separately at $60.00. | | 
zontact Data 1 | Pricing 
Sherrell Harper | "T PRICE UPON 
director, Sales and Marketing REQUEST 
„omputer Cognition B 
225 W. 30th Street Ev 
National City, CA 92050 i 
l'ele. 619-474-6745 
felex 695212 RMIMARINE NTCY 


m 


P27757 


- 
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CUITY WORK BREAKDOWN STRUCTURE REPORTING 
?roduct Type: Applications Software Е 
seographic Area Served: United States, Canada, Central/South 
America, Australia/New Zealand 

Hardware Supported: DEC VAX; Harris; Gould; AT&T 38 Series; 
»perry Mini; Convergent Technologies; Sun Microsystems; Motor- 
Ja; Altos; Fortune; UNIX-based Hardware 

)perating Systems: VMS, ULTRIX, VOS, UNIX, XENIX 

anguages: COBOL 

lumber of Clients/Users: New Product | 
larrative: ACUITY Work Breakdown Structure ME is used 
n conjunction with the ACUITY Project Management system. The 
system provides detail for a user-defined specification of task 
roupings and a set of reports which reflect those groupings. Up 
O nine levels of user-specified groupings, called WBS units are 
lilowed with user-specified names for these entities. For each 
evel and each WBS unit, labor hour, cost and ODC budgets can be 
ipecified. Reports show comparison of actual with budgeted 
imounts for hours and costs or revenues. WBS reports can be run 
or any date range (weekly, monthly, project-to-date and year-to- 
late). A 90-day warranty for micros Is included. Manual is 
ncluded; priced separately at wo Do ME T 

‚ontact Data SEE S T Pricing 
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Languages: BASIC : - a rem qnan e 
Мио СЕТЕ росы 8 О r^ cn "MEUM 
Narrative: Project MGR. Is a complete Miem for Eat E 
time, Integrating job cost entry and reports, billing and sales anal- 
ysis with personnel iabor distribution and tlme analysis. Project 
management modules are linked with general ledger, accounts 
receivable and accounts payable. All parts of the system may be 
customized to match existing business procedures. =: 


Contact Data ^ | - = sett ca cre ego" | Pricing 
Joseph F.deSpautz © 55055 nagd cna ^ 3 $15,000.00 
President ^' - p uen: c eos. . andUp 
Applied Digitai Communicatlons Use ie cp riot р. CRASE 
2ZI4blynnaAvenUe NN 5- а a 
Moorsetown, NJ 08057 ‘®. eun vs 4% 
Tele. 609-234-3666 Е So GS ш : P28214 

EI no uM UO NUT I c ер Vu 

- Ы rs 
APECSI8000 | T Т 


Product Type: Applications Software, Turnkey System 
Geographic Area Served: United States, Canada, United King- 
dom, Europe 

Hardware Supported: DEC VAX, MicroVAX; AT&T ЗВ Series 
Operating Systems: VMS, UNIX, ULTRIX 

Languages: C Language, FORTRAN 

Number of Clients/Users: 12 z 

Narrative: APECS/8000 is an integrated project management 5у5- 
tem designed for multi-project environments ranging from 50 to 
32,000 activities. The system is designed for the non-data process- 
ing professional, and can be operated in menu or command mode. 
The distinguishing features of APECS/8000 are the customizable 
menus and security levels, management graphics, relational 
DBMS user commands, project summarization and reporting. The 
main analysis capabilities include CPM/PERT, resource under/ 
over-utilization, cost over/underrun/variance, what-if, earned value, 
custom applications and DoD cost schedule control system cri- 
teria reporting. The APECS/8000 system can be operated in an on- 
line real-time environment or in deferred mode. One year of main- 
tenance is inciuded; 10 percent of шс paes per year thereaf- 
ter. ; - 


E 


Contact Data m T Pricing 
Glenn O. Gumley ` ЖАНТ ы C $27,000.00— 
Manager, PMS Marketing T - $150,000.00 
ADP Network Services, Inc. ж 2 о о 
175 Jackson Plaza | ДЕ т Ее гы, 
Алп Агбог, МІ 48106 Де бе 
Tele. 313-769-6800 5 . P25503 


= =. 


4 En | T ln: 
ARTEMIS PROJECT MANAGEMENT INFORMATION SYSTEMS 
Product Type: Turnkey System 

Geographic Area Served: Worldwide 

Hardware Supported: IBM 43XX u PC; Hewlett- E 
1000, Series 100 ess 


Operating Systems: RTE, MVS, MS- DOS E Es DTE ua 
Languages: ASSEMBLER, FORTRAN BLISS x 
Number of Cllents/Users: 550+ . 7'7 t S 


Narrative: ARTEMIS is a stand alone, key Poe uter system 
dedicated for use by project management. ARTEMIS relational 
database allows project management to be flexible and respon- 


_Sive to requirements and critical areas that are continually chang- 


с Ж СОН Ing. ARTEMIS is used in over 90 applications, ranging from CPM 

NE Marketing 1 .- > scheduling to more specialized applications. Site inspections, 
somputer Cognition M Sr m s RE extensive functional tests, training Courses, and documentation 
195 W. 30th Street  - "mens o сета are on-going services provided to each cilent. System upgrades, 
latlonal City, CA 92050 + Tl NOE EE e applications development and implementation, hardware service, 
'ele. 619-474-6745 NE . ‚ат аш a en, апо nee are all on-going. services ЕП аге оеп 
Em 5222” Ing upgrade ud д | 

ELA. ual ENTOY те ne _ 227758 Contact Data К | -= Pricing 
tos ne “=. ES mn л. Т Ч Bruce Meyer К е $80,000.00 

\DC PROJECT MGR. “шт.” zen ne E els Marketing Manager ns: 
*roduct Type: Turnkey System -~o уз oea xJ i м ИН) Metier Management Systems, Inc. 2.2220. 22022 ® eit 
eographic Area Served: United States -- зс aws yy 5884 Point West Drive Р " gc. 17 9-0. 
ardware Supported: Data General Mini; IBM PC- AT es v ^ Houston, TX 77036 АД мул, A ag 
Iperating Systems: ADOS, SuperDOS +2 uierurstaol ita Tele. 713-988-9100 - m P12344 
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ASAPMS PROJECT MANAGEMENT SYSTEM 
Product Type: Applications Software бесе s 
Geographic Area Served: United States `>» ` Тл? 
Hardware Supported: IBM 370, 30XX Serles, 43XX Serles, PC-XT; 
CDC; Prime; DEC PDP-11, VAX .. 

Operating Systems: VMS, RT-11, RSTS, муз, EMON 
Languages: Not Specified : < 
Number of Clients/Users: Not Specified 3 o 
Narrative: The ASA PMS is a project management Mem allow- 
Ing the user to plan project schedules, to compare the project 
plant with actual job performance and to forecast of future time, 
manpower and cost requirements. it can also be used in a simula- 
tion mode to evaluate the impact of management decisions. ASA 
PMS Project Scheduling Library contains the Critical Path Method 
(CPM), Precedence Method (PDM), and Bar Chart Processing 
(Gantt). Modular in design, the system allows the user to select 
modules based on current needs. The five major programs include 
Scheduling, Resource, Cost, Multi-Project and Graphics- Addi- 
tional features include: 1) On-line editing; 2) Report Writer; 3) What 
If simulation; 4) Multi-level network processing; 5) Report Control 
Routine; and 6) Report spooler routine. 

Speciai Configuration Requirements: 128KB memory, disk, 132- 
column printer, 80-column CRT, plotter (optional) 


Contact Data 3 Pricing 
Andrew Sipos $9,000.00 
Manager and Up 
-Andrew Sipos Associates (ASA) PURCHASE 
355 South End Avenue | $450.00/МО. 
Suite 26B and Up 
New York, NY 10280 LEASE 
P04186 


Teie. 212-321-2408. 
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Product Type: Pes lications Software 
Geographic Area Served: United States 
Hardware Supported: CP/M-based Hardware 
Operating Systems: CP/M 
Languages: FORTRAN E 

Number of Ciients/Users: Not Specified 
Narrative: CPM is a critical path method program that provides 
the normally required project management information such as 
Early Start, Late Start, Early Finish, Late Finish, Total Float and 
Free Float. Program maintenance terms: included. 

Contact Data `. Pricing 


Inatome & Associates Inc. PRICE UPON 
1824 W. Maple Road E REQUEST 
Troy, MI 48084-7104 

Tele. 313-649-0910 P16846 
CPM MGR. 


Product Type: Turnkey System Е 

Geographic Area Served: United States | 

Hardware Supported: Data General Mini; IBM PC-AT 

Operating Systems: RDOS, SuperDOS os 

Languages: BASIC e Eme 

Number of Ciients/Users: New Product’ ~~ 

Narrative: CPM MGR. is a critical patch method Nm aid 
which allows the user to Interactively establish the network 
through Input of work item numbers, descriptions and precedent 
data. The network is then generated and regenerated as changes 
are made. Infinite loops are directed. Work day calendars may be 
customized. Various time unlts may be used and changed within 
the network. Flexible output reports are created including work 
Status reports, schedule reports and cost summarles. Rsults may 


be plotted innetwork or bar chart form. 
Contact Data Pricing 
Joseph F. deSpautz i — ~ . $15,000.00 
Presldent { us a s. and Up 
Applied Digital гората оте DAMM 47 PURCHASE 
g 214 Flynn Avenue e و‎ Wo psa Loose م‎ : 
Moorestown, NJ 08057 7 `` : | а тт 
-. Tele. 609-234-3666 í P28215 
| 
NOE а... 
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CRITICAL PATH ANALYSIS ie s 
Product Type: Applications Software 

Geographic Area Served: United Kingdom 

Hardware Supported: Timex Sinclair ZX81 

Operating Systems: Not Specified 

Languages: Not Specified 

Number of Ciients/Users: Not Specified 

Narrative: Given an arrow chart with nodes and activities num- 
bered sequentially with activity cost and duration, the program 
will tabulate the early start, late finish, float for each activity and 
will list the nodes defining a critical path. Durations and costs 
may be modified and the process repeated. It is much simpler-- 
than our Project Planning Package, but it is useful for real applica- 
tions and tor training. Warranty: one year. Price of manual: 
included in price of program. Distribution media: tape. 

Speciai Configuration Requirements: 16 to 48K RAM 

Contact Data Pricing 
Hilderbay Ltd. ' £13.04 
8-10 Parkway . 

Regent's Park 
London NW17AA 
ENGLAND 

Теіе. 01-485 1059 


. 
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CRITICAL PATH MANAGEMENT SYSTEM (BAI* PERT) 

Product Type: Applications Software 

Geographic Area Served: United States 

Hardware Supported: Hewlett-Packard 3000, 9000; DEC VAX; 
Texas Instruments 990 Series 

Operating Systems: VMS, MPE, DX10 

Languages: BASIC, FORTRAN 

Number of Cilents/Users: 20 

Narrative: Features include: 1) Diagrams on DX10; 2) Project plan- 
ning with PERT networks; 3) Project scheduling with Gantt charts; _ 
and 4) Resource management reports and annotated calendars. 
Projects are planned directly at the keyboard. No preprocessing or 
hand-drawn sketches are necessary. Maintenance is $850.00 per 
year or $250.00 per quarter. Training is $1,000.00 per day plus 
expenses. The manual is individually priced at $35.00. 

Speciai Configuratlon Requirements: 64K, graphics terminal, - 
plotter interface board, plotter 


Contact Data : Pricing 
Emil Hirselj $3,950.00 
President PURCHASE 
Micro-Base Corporation 

521 Windsor Park Drive 

Dayton, OH 45459 

Teie. 513-439-4560 P22749 


Y 
CRITICAL PATH METHOD TASK SCHEDULING PROGRAM 
Product Type: Applications Software 
Geographic Area Served: Worldwide 
Hardware Supported: North Star Horizon, Advantage 
Operating Systems: North Star DOS, CP/M 
Languages: BASIC, Machine Code 
Number of Clients/Users: 100 4 
Narrative: This program will allow the user to quickly determine. ./ 
the critical path in a project — that is, the longest path taken 
through a series of tasks of a project. This controls the total proJ- 
ect length. The program also prints the dates of the early start, 
early finish, late start, late finish, total slack and free slack. It sets 
up schedules for projects to be done elther in-house or being pre- 
pared for a bid to a client. It will show the scientific approach to 
arrive at a realistic schedule and wili be impressive. The program 
Is easy to use. Warranty/guarantee: 30 days. Program mainte- 
mance terms: six months. Training avallable: In the customer's 
office for $250.00 per day; telephone support Is $10.00 per call. 
Manual avallabllity: included In price of program. Distribution 
media: disk. 
Speciai Configuration Requirements: 48KB 
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Contact Data ` 
H.Cohen 

President ` eor 
HSC Computer Services, Ltd.  - C | 
Р.О. Вох 43 ` 
Brooklyn, NY 11236 


Tele. 212-642-6912 ~ Р21151 


CRITICALPATH PROJECT MANAGEMENT — M2M 
Product Type: Applications Software - 
Geographic Area Served: United States 


. Hardware Supported: IBM PC; Apple Il СЕ П Radio Shack 


. TRS-80 
. Operating Systems: Apple DOS 3.3, SUR. PC DOS, TRSDOS, CP! 
| M, MS-DOS 

Languages: BASIC 

' Number of Cllents/Users: 25 

Narrative: The M2M program uses the Critical Path Method (CPM) 
| to schedule project operations against time and cost constraints. 
it has a 500-node capacity, machine language matrix solution. The 
program computes network start/stop dates with float, and it 
prints project PERT reports and a network Gantt chart showing 
normal activity, critical and float days. It prints reports of material, 
labor and burden costs versus estimate. Reports may be sorted by 
responsibility and, where applicable, by float days. It accounts for 
holidays and allows weeks of different length. input is kept in disk 
job file for future access and review/change. It assists project 
management by flagging operatlons critical to project completion, 
showing float days for non-critical operations, providing status 
reports and helping assess time and cost effects due to work 
delays. The program is prompting and fully interactive. 

Contact Data 

Robert S. McClintock : 
President 

MC2 Engineering Software 
3107 S.W. 72nd Avenue 
suite 425 

?.O. Box 430980 
Aiami, FL 33143 
'ele. 305-665-0100 


4 
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JATA*EASY PROJECT SCHEDULER 
Product Type: Applications Software 














































Pricing 
E $295.00 
LICENSE 


P13020 


languages: BASIC, ASSEMBLER 

Zumber of Cllents/Users: Not Specified : 

arrative: DATA*EASY Project Scheduler TEST projects in 
zreen graphics format showing up to 14 different tasks at one 
“ne. Data is displayed on a daily basis showing the length of 
ich task and whether it is proposed, non-critical, firm/critical or 
ympleted, with a user-defined status code. This code can be used 
indicate respnsibility, milestones, priorities, etc. Projects can 
ı years in length, and up to 10 weeks of data can be displayed on 
e screen at one time. Setting up charts is achieved by fill-in-the- 
ank. A color/graphics board is not required. Charts can be cop- 
1to IBM-compatible printers. f 


meclal Configuration Requirements: 64K memory, one di 
t ve 





. Pricing 
= $75.00 
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Narrative: DayFlo Is a free-form text database designed to allow 
the user to manage both structured and text information in a pow- 
erful manner. DayFlo combines the data storage and retrieval 
capabilities of a database with the text handling capabilities of a 
word processor. DayFlo may be used to track clients and key 
accounts, manage projects, handle office correspondence, etc. 
DayFlo can be used in such vertical applications as executive 
search, litigation support, ale тет, library man- 
agement, etc. 


Contact Data Bu i о Pricing 
Steve Magidson : o pcs . $495.00 
DAYFLO, INC. E 6 os 
2500 Michelson Drive Ber ы Эк 
Suite 425 Em I 

— mine, CA 92715-1544 | m a! 
Tele. 714-476-3044 | P22523 


ESTIPLAN™ — AUTOMATED TIME AND COST ESTIMATING 
SYSTEM | 
Product Type: Applications Software EM 
Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

Number of Cilents/Users: 45 

Narrative: ESTIPLAN is a tool for achieving better planning and 

control of projects. The basic concepts behind ESTIPLAN are the 

proven and tested guidelines developed in the SOM/STRUCTURED 

and SDM/70 methodologies. The work breakdown structures pro- 

vided with ESTIPLAN may be customized, modified or replaced by 

an existing WBS to achieve compatibility with an existing method- 

ology or set of standards, at the client's option. The estimate(s) 

created by ESTIPLAN form the cornerstone for project manage- 

ment because they serve as the basis for resource planning and 

scheduling as well as determining the project status. ESTIPLAN 

options include the facility to create detailed estimates, macro 

estimating, input to several well-known project management sys- 

tems, and graphic reporting. l - 

Contact Data : 


Pricing 

—._AGS Management Systems, Inc. | $4,750.00 

880 First Avenue NES = Nn id ONE-TIME 

King of Prussia, PA 19406 |». "LICENSE FEE 
Tele. 215-265-1550 - 

TWX 510-660-3320 -- Р20139 


GANTT-ITIQUIK PROJECT CONTROL SYSTEM (QPCS) 
Product Type: Applications Software 
Geographic Area Served: United States, Canada, стак 
Zealand 

Hardware Supported: IBM PC 

Operating Systems: PC DOS 

Languages: BASIC 

Number of Clients/Users: New Product 

Narrative: System features include: 1) Automated gantt charts for 
task and project planning, monitoring, and status communication; 
2) Maintains an inventory of pending projects; 3) Presents a 2.5 
month or an 18-month window for gantt chart reporting in days or 
weeks; 4) Parameter-driven report generation on screen or printer; 
5) Eases resource work load leveling; 6) Collection of activity his- 


(ntact Data Pricing tory provides for cost allocation; 7) User maintainable Help 
b» Koehler | $75.00 screens; and 8) Report Generator makes It easy to design reports 
(ner PURCHASE and control sequence; the report generator is used for project 
ta Consulting Group costing and cost allocation. 
1Skylark Drive Contact Data Pricing 
site 18 Dennis P. Bowen $150.00 
t kspur, CA 94939-1201 Vice President of Marketing | PURCHASE 
Fe. 415-927-0990 P17313 A+ Software, Inc. Е x | 

16 Academy Street AP к... 
DYFLO Skaneateles, NY 13152 С 2 
duct Type: Applications Software Tele. 315-685-6918 - a A наты 218132 
S graphic Area Served: United States о we аг < Ж > 
tdware Supported: IBMPC-XT,PC-AT -.- | ". GANTT. PACK VERSIONS - - E 
rating Systems: PC DOS КЕ: Product Type: Applications Software 
guages: Not Specified E Geographic Area Served: United States | 

ber of Clients/Users: Not Specifled - MET. Hardware Supported: IBM PC; MS-DOS-based Hardware 
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Operating Systems: PC DOS, MS-DOS > 
Languages: BASIC о 
Number of Ciients/Users: Not Specified - - ©з 
Narrative: Gantt-Pack is a business planning, scheduling End 
project management system. Data on tasks can be entered and 
changed to reflect shifting schedules and new tasks. Managers 
can see the status of all activities at a glance and immediately 
pick up when tasks are running late. If schedules change, Gantt- 
Pack revises charts. Menus, on-screen prompts and Help mes- 
sages guide the user. Complete error-checking assures that data 
Is correct and that no information is lost if a mistake is made. It 
can be used to plan and manage an office's renovation or move, 
schedule students In classes at a school, keep track of pending lit- 
igation and attorneys’ schedules at a law firm, manage workflow 
in a machine shop or testing laboratory, schedule the operating 
rooms in a hospltal, launch a new product, run a political cam- 
palgn or manage an R & D project. E 
Speciai Configuration Requirements: 256K memory, two hard or 
floppy disks, 132-column printer 

Contact Data 

Gary B.Hirsch 
Vice President of Marketing 
Gantt Systems, Inc. 
495 Main Street 
Metuchen, NJ 08840 

. Teie. 201-494-7452 


Pricing 
$225.00 


HARVARD PROJECT MANAGER 
Product Type: Applications Software 
Geographic Area Served: United States, Canada, United King- 
dom, Europe 
Hardware Supported: IBM PC, PC-XT; MS-DOS-based Hardware 
Operating Systems: PC DOS, MS- DOS | 
Languages: Not Specified | > | " 
' Number of Cilents/Users: 10,000 + | 
Narrative: The Project Manager is a productivity tool for тапад- 
ers and professionals who are involved in scheduling, tracking and 
controlling of all sizes. It allows the user to develop the project on 
Screen by producing a picture of the network showing task prece- 
dences and depicting the critical path (PERT diagram). A Gantt 
¿chart is also produced. Sub-project capability is available, and a 
wide variety of status reports can be developed. 
Speciai Configuration Requirements: 128K memory (192K recom- 
mended) 





















Contact Data “ы. | Pricing 
Christine Eyre Эе $395.00 
“Product Manager PURCHASE 
¡Harvard Software, Inc. 

521 Great Road 

„ittleton, MA 01460 

l'eie. 617-486-8431 P23863 
| NA 

HARVARD TOTAL PROJECT MANAGER ih ек 


'roduct Type: Applications Software E 


Geographic Area Served: United States, Canada, United King- 

lom, Europe 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 

lardware 

Iperating Systems: PC DOS, MS-DOS 

anguages: Not Specified 

umber of Cilents/Users: Not Specified 

.arratlve: The Total Project Manager Is a e busi- 

ess software tool for managers and professionals. The user can 

“ша a roadmap or project network to show task and milestone 

Mationships and define critical path activities. Simultaneously, It 

‘eates a project schedule or Gantt Chart showing each activity 

1 a time line. Advanced resource capability allows the user to 

'eate a pool of the company’s resources and allocate them_ 

ross all the projects. It also communicates project details 
сапу, producing econ schedule, resurce өп E 

phcs. 
necla! Configuration Венето то: 384K memory '. 
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Contact Data Pricing 
Christine Eyre $495.00 
Product Manager PURCHASE 
Harvard Software, Inc. 
521 Great Road 
Littleton, MA 01460 
Tele. 617-486-8431 P25782 


HORNET 4000 

Product Type: Applications Software 
Geographic Area Served: Worldwide 
Hardware Supported: IBM PC, PC-XT; Hewlett-Packard pi 
100; DEC Rainbow; Wang PC; ACT Apricot 

Operating Systems: MS- DOS 

Languages: BASIC, ASSEMBLER 

Number of Ciients/Users: 800 + 

Narrative: HORNET is an interactive project planning and man- 
agement system. It uses precedence network techniques to pro- 
duce date schedules, bar charts, resource loading schedules and 
histograms. It is designed for non-skilled operators and will han- 
dle, in any one project, up to several thousand activities and 128 
different resources. It has three calendar options and permits 
sophisticated resource manipulation to produce S-curves, cash 
flows, etc. Integral resource spreadsheet is also Included. HOR- 
NET's own report generator facilitates the precise tailoring of all 
reports to suit specific needs. An interactive link to many different 
data bases is included. HORNET is easy to update and encour- 
ages quick testing of alternative solutions. Warranty is for 12 
months. Training is $275.00 per day plus expenses. 
Contact Data 

Roy Stephenson 

Marketing Director 

Claremont Controls Limited 

Albert House 

Rothbury 

Morpeth, Northumberland NE65 7SR 

ENGLAND 

Tele. 0669 21081 


Pricing 
$2,750.00 
PURCHASE 


P13414 


INFORMATICS DUE DATE MONITORING SYSTEM 
Product Type: Applications Software 


Geographic Area Served: United States, Canada, United Sg; "n 


dom, South Africa 

Hardware Supported: IBM System/34, System/36, System 23 
Operating Systems: SSP, Datamaster DOS ' 

Languages: RPG, BASIC 

Number of Cilents/Users: 332 

Narrative: The Due Date Monitoring System is designed to act as 
a "tickler" file. Scheduled tasks may be pulled in a variety of ways 
to ensure that all necessary work is being done. Work may be 
input as planned or currently in process. When setting up tasks, 
they may also be input as recurring or special tasks. Recurring 
tasks will be automatically generated by the system, thereby elim- 
inating the need for repetitive data entry. Once tasks have been 
input, they may be analyzed in a variety of ways including by man- 
ager, customer, type of work, beginning date, due date, and hours 
budgeted. There is a 30-day money back guarantee. Program main- 
tenance is 6 to 12 percent of the current purchase price. 

Speciai Configuration Requirements: 64KB, disk drive 

Contact Data 

Chuck Carlson 

General Manager 

Informatics General Corporation 
P.O. Box 723597 | 
Atlanta, GA 30339 

Teie. 404-432-1996 or : 
800-241-3306 __ Р08449 


Pricing 
PRICE UPON 
REQUEST 


INTEPERT 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, France, Scandl- 
navia, Australia/New Zealand, Brazil 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware n -. 
Operating Systems: PC DOS, MS-DOS +: 

Languages: ASSEMBLER | 
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Number of Clients/Users: Not Specifled 

Narrative: IntePert™ Is a muitl-dimensional critical tn жы. 
Ing program with the ability to transfer 26 resources In amounts . 
ranging from 1/100th to 9,999 units. IntePert allows 120 tasks per 
level and 64 levels per task, for a total of 1,500 tasks. IntePert fea- 
tures Pert, Gantt, time, resource and task charts. Data can be 
transferred directly to InteCalc for job-costing and to IntePlan for 
display on the calendar. Durations can be days, weeks, months or 
years. Mandatory begin and/or end dates can be specified as 
desired. 

Special Configuration Requirements: 128K memory, two disk 
drives, monochrome monitor, printer recommended 
Contact Data ‚ 

Diane Sipes DEL" f 
Director of Marketing 

Schuchardt Software Systems, Inc. 

515 Northgate Drive 

San Rafael, CA 94903 ои 
Tele. 415-492-9330 к n 
Telex 296-177 SSSUSUR P19266 


Pricing 
$249.00 


MANAGEMINT™ 

Product Type: Applications Software 

Geographic Area Served: United States 

Hardware Supported: IBM PC; Radio Shack i/lll, tl, IV, 12/16; CPI 
M-based Hardware 

Operating Systems: PC DOS, TRSDOS, NEWDOS, DOS Plus, CP/ 
M, LDOS 

Languages: BASIC 

Number of Clients/Users: 50 

Narrative: ManageMint™ is ISA’s menu-driven project control sys- 
tem. Its PERT/CPM is comparable in many respects to systems 


__ found on mainframe computers, while providing the quick turn- 


around and ease-of-use typical of microcomputer software. It pro- 
vides all of the facilities necessary to plan and track schedules, 
budgets and resources. The 8-bit version of the program handles 
up to 999 tasks, 50 holidays and 1,200 working days. The 16-bit ver- 
sion has larger capacity with the exact capacity depending on 
available memory. Up to 26 resources and a budget are tracked. 
Up to four resources and a budget may be assigned to each task. 
Program maintenance terms: user support is at no cost; program 
updates are periodically made available. Manual availability: 
Included in price of program; priced separately at $40.00. Distribu- 
tion media: disk. 

Special Configuration Requirements: 64KB memory, disk drive 


Contact Data Pricing 
Dr. Dennis Polis $395.00 
President Optional 
ISA Modules: 
36 E. Baltimore Pike $300.00 
Suite 106A 

Media, PA 19063 | 

Tele. 215-566-0801 P21428 


MANAGER PROGRAM COLLECTION” 

Product Type: Applications Software 

Geographic Area Served: United States - : n 

Hardware Supported: MS-DOS-based Hardware s 
Operating Systems: MS-DOS | ш ты. 
Languages: Not Specified : 

Number of Clients/Users: Not Speclfied 

Narrative: The Manager Program Collection consists of three pro- 
grams, each aimed at a critical aspect of project management: 
critical path analysis, time, and records. Project Manager, Is a 
project schedullng program which uses critical path analysis. 
Task Manager (formerly Time Manager), ts an electronic calendar, 


- appointment book, notebook, and expense journal. Records Man- 


4 


жығы -2- 0 A zu 


ager, a cardfile data base, lets the user arrange personnel, inven- 
tory, and resources in ways he selects. ` 


Contact Data Pricing 
Datamension Corporation $499.00 
615 Academy Drive i 
Northbrook, IL 60062 SE T 

Tele. 312- 564- 5060 T P24032 
55th Edition 
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MAPPS — MANAGEMENT AND A PLANNING SYSTEM 
AND GRAFIPLOT 4 
Product Type: Applications Se оттау мау аса 
Geographic Area Served: Worldwide E 
Hardware Supported: DEC VAX; GAG General му j sede? SERE 
VS; UNIX-based Hardware EE ut. Ж 
Operating Systems: VMS, UNIX >se 2 1 

Languages: PASCAL, BASIC oe c? | 

Number of Clients/Users: 200+ . . | 
Narrative: MAPPS gives managers a tool > а time, 
resources, and costs using CPM schedullng for network develop- 
ment. Both interactive and responsive, MAPPS reflects actual 
updated project data on the CRT or in printed form with text and 
graphics tailored for different project members. GRAF/PLOT cre- 
ates full-color graphic representations of project data. Bar charts, 
line graphics, pie charts, network diagrams, and cash flow plots 
are provided. There is a 90-day warranty. 

Special Configuration peque ments: DEC: 128K, Wang VS, EE 


‘ 
жее ор - 


ment 2: 512K к ) 

Contact Data D Pricing 
Mark Leonard e $50,000.00 
Vice President MAPPS 


Mitchell Management Systems, Inc. $15,000.00 
Westborough Office Park GRAF/PLOT 
2000 W. Park Drive PURCHASE 
Westborough, MA 01581 

Tele. 617-366-0800 

TWX 710-347-1054 P14124 


MARK 111 MANAGEMENT SYSTEM 

Product Type: Applications Software _ 

Geographic Area Served: United States, Europe 

Hardware Supported: IBM 360/370, 30XX Series, 43XX Series; 
Honeywell Mainframe; Burroughs Mainframe; Sperry Series 1100; 
CDC; Xerox; General Electric; Cray; DEC PDP-11, VAX; Data Gen- 
eral Eclipse, Nova, MV Series; Convergent Technologies 
Operating Systems: MCP, NOS, CTOS, VMS, RSTS-E, AOS, 
RDOS, IBM DOS, IBM OS, 1100 OS, UCSD-p System 

Languages: FORTRAN, COBOL, PASCAL 

Number of Cllents/Users: 50 == 
Narrative: The Mark Ill Management System Is designed as a 
completely automated management tool for the planning, sched- 
uling and cost/performance control of multi-task projects. Mark III 
utilizes a digital or electrostatic black-and-white, or color plotter 
to generate project schedule charts and resource graphs, using a 
simple, Gantt-type barchart format for presentation, analysis and 
utilization. Primary applications are areas of operation that 
involve the monitoring of many closely-related and interdependent 
tasks. Detail, selective or summary project schedules, resource 
allocations and financial requirements and commitments are 
quickly developed and interrelated. Schedule progress, 


- resourcing, earned value and cost/performance variance are calcu- 


lated and displayed. Mark lil can be applied and is successfully 
used in many fields including government, defense, aerospace, 
shipbuilding, construction, research and development and general 
industrial projects. 

Contact Data 

Francis M. Kavanagh 

President 

Program Control Corporation : 
7120 Hayvenhurst Avenue es | 
Hathaway Building а “Ta 
Suite 401 a i - 

Van Nuys, CA 91406 
Tele. 818-782-2900 


Pricing 
PRICE UPON 
REQUEST 


MICROGANTT™ l zt 

Product Type: Applicatlons Software 

Geographic Area Served: Canada, Switzerland, South Africa 
Hardware Supported: IBM PC, PC-XT : DEC Professional 300s; 
Texas Instruments Professional; Wang Professional; Victor 9000 
Operating Systems: PC DOS, CPIM, MS-DOS : 

Languages: BASIC 

Number of Cilents/Users: 800 + ne 2 

Narrative: MicroGANTT is an Interactive TOME purpose project 
schedullng program that allows experienced or novice computer 
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users to create a professional quallty project plan which Includes 
a detalled critical path network. The program is limitless In Its 
range of applications, and can handle very large projects as well 
as smaller projects. MicroGANTT lets the user scroll forward or 
backward through time to examine worker time allocation, time 
and material outlays, and task depengencies. The user can 
change the timeframe to present varying levels of detail. With 
MicroGANTT, the user can track actual progress, make the needed 
adjustments and maintain an optinal schedule. The manual Is 
included In price of program and is priced separately at $25.00. 
Special Configuration Requirements: 128K RAM, disk drive, 
printer, IBM PC Eo ppatibres Р 


Contact Data Pricing 
Patricia Thorp i $395.00 
Marketing Director : ы AA M 
Earth Data Corporation Bp —. i —- 


Р.О. Вох 13168 Xue 
Richmond, VA 23225 : 


Tele. 804-231-0300 | ` P235 


MICROMAN PROJECT CONTROL SYSTEM (MPCS) 

Product Type: Applications Software 

Geographic Area Served: United States, Canada 

Hardware Supported: IBM PC; MS-DOS-based Hardware 
Operating Systems: VM/CMS, PC DOS, UNIX, CP/M, MS-DOS 
Languages: COBOL 

Number of Cllents/Users: 14 

Narrative: MicroMan Project Control System is a full feature proj- 
ect management and control system designed for the problems 
and complexities of managing a data processing environment. 
MicroMan supports the creation of up to 10,000 individual tasks 
per project. Features of the system include: project maintenance, 
resource maintenance, time and cost accounting, automatic CPM 


project scheduling, extensive project contro! and management : 
reporting, and a generalized report writer. MicroMan is designed to. . 


support and control activities from the smallest problem report to 
a major project. Up to eight hours of training is provided with pur- 
chase. 

Special Configuration Requirements: 256K, 10MB hard disk, 

color or monochrome monitor 

Contact Data Pricing 
Sally Jacobs $5,000.00 
Vice President PURCHASE 
POC-IT Management Services, Inc. Я 

606 Wilshire Boulevard 

Sulte 606 

Santa Monica, CA 90401 

Tele. 213-393-4552 .  P24746 


MILESTONE 

Product Type: Applications Software 

Geographic Area Served: Worldwide e e 

Hardware Supported: IBM PC; Hewlett-Packard Micro: DEC Rain- 
bow; Apple; North Star; Xerox: Eagle; Zenith; NEC PC8000; 
TeleVideo: Morrow Decision; KAYPRO: Epson; se based Hard- 
ware; MS-DOS-based Hardware 

Operating Systems: PC DOS, CP/M, CP/M-86, MS- -DOS 
Languages: PASCAL 

Number of Cllents/Users: Not Specified 

Narrative: Milestone is a project management and time schedul- 
Ing program which uses a critical path network analysis process 
to schedule manpower, dollars and time. Milestone can be used by 
executives, engineers, managers or business persons to produce 
a PERT chart in minutes, investigate the effects of changes of 
manpower for a completion date on the total project, draw up cost 
estimates, and in general, help communicate schedules and ideas 
to subordinates or supervisors. The Time Schedule Display allows 
the user to visually follow the activities in the project and instantly 
view the results of changes. The printed project schedules sum- 
marize every aspect of the project. Authorized returns must ре: 
made within 30 days of recelpt of the product. . 


Special re ee CP/M: 58K RAM; Others: 


128K RAM ... 2 
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Contact Data жо. Pricing 
Digital Marketing оао $250.00 
2363 Boulevard Circle PURCHASE 
Walnut Creek, CA 94595 к 
Tele. 415-947-1000 or i 
800-826-2222 EET . 
Telex 17-1852 E ; P13301 

E 

MILESTONE™ 
Product Type: Applications Software 
Geographic Area Served: Worldwide / 


Hardware Supported: Vector Graphic 
Operating Systems: CP/M, CP/M-86 
Languages: Machine Code 

Number of Clients/Users: Not Specified 
Narrative: MILESTONE™ is a software package for scheduling 
manpower, dollars, and time to maximize productivity. It brings 
the power of critical path analysis to the small business world and 
the desktop microcomputer. It quickly and easily provides infor- 
mation on when a project will be completed, how much it will cost, 
current project status, and the effects of any changes. An interac- 
tive management tool, MILESTONE is menu-driven and treats 
each project as a series of activities. It Is possible to plan and 
track a project with nearly 200 separate activities on a 64K com- 
puter without accessing disk memory. MILESTONE creates a 
graphic time-line chart of a project to identify time-critical activi- 
ties that cannot be delayed. Printed management reports and 
charts are created by MILESTONE. Warranty/guarantee: 90 days. 
Manual availability: included in price of program. Distribution 
media: disk. 

Special Configuration Requirements: Minimum of 64K RAM, one 
630K disk, printer 


Contact Data Pricing 
Jeff Erickson $295.00 
Software Marketing Manager PURCHASE 
Vector Graphic, Inc. 

500 N. Ventu Park Road 

Thousands Oaks, CA 91320 

Tele. 805-499-5831 P18182 


N5500 PROJECT MANAGEMENT SYSTEM 

Product Type: Applications Software, Interactive Processing 
Geographic Area Served: Worldwide 

Hardware Supported: IBM Mainframe, System/38; Honeywell 
Level 66, Level 62, DPS 8; Burroughs B5900 thru B7000; Sperry 
Series 1100; CDC Cyber Series; Hewlett-Packard 3000; Prime; DEC 
VAX; Data General Eclipse; Wang VS; Perkin-Elmer 3200 Series; 
Toshiba 

Operating Systems: MCP, VMS, AOS, AOS/VS, GCOS, GCOS 8, 
MPE, IBM DOS, MVS, VM, PRIMOS, 1100 OS, VSIOS Қа! 
Languages: COBOL : 

Number of Cllents/Users: 750 4 

Narrative: N5500 is an integrated software tool which aids man- 
agers in resource and network scheduling, plan simulation, cost 
tracking, performance analysis and project documentation. The 
system uses both PERT and Precedence networking (user discre- 
tion) to test the impact of new or replanned work on all or part of 
the project universe. The system calculates start/finish dates 
(early, expected, late), plan variations, actual and forecast costs 
and a wide variety of other types of project Information. Optional 
modules provide for online entry/retrieval of data, plotter graphics, 
report writer capability, HJ Input and more highly detailed project 
networks. A one-year warranty Includes unlimited consultation 
and all general releases. Tralning Is provided. 

Special Configuration Requirements: 170K internal memory 
Contact Data Pricing 
Marketing Department $30,000.00 
Nichols & Company, Inc. PURCHASE 
5839 Green Valley Circle $1,500.00/MO. 


Sulte 104 12-MO. Minimum 
Culver City, CA 90230 -- - - E LEASE 
Tele. 213-670-6400 4. — PO1213 
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ONTIME PROJECT MANAGEMENT SYSTEM 


Product Type: Applications Software и ЖЕ 15; 


Geographic Area Served: United States m» 
Hardware Supported: Apple Il Series , 
Operating Systems: AppleDOS 3.3. . . < .. 
Languages: BASIC 

Number of Cilents/Users: Not Specified 

Narrative: OnTime works with the manager's style to establish 
critical path schedule for each task. Projecting cost figures, keep- 
Ing tabs on actual costs and immediate notification of schedule 
problems are some ways OnTime helps to control projects. A trou- 
bleshooting feature allows “what If’ scenarios. CPM scheduling 
of up to 250 tasks can be accommodated. Task cost estimation, 


resource allocation analysis and project documentation features 


are included. Manual is provided; priced separately at $35.00. 
Special Configuration Requirements: 48K, two floppy disk 
drives, 80-column printer 


Contact Data Pricing 
C. B. Taylor $275.00 
Secretary PURCHASE 
InfoTool Corporation 

Drawer 809 

Poulsbo, WA 98370 

Teie. 206-779-9508 P23534 


OPTIONWARE™ ACTIVITY REPORTS 
Product Type: Applications Software 
Geographic Area Served: United States, Canada, Central/South 
America, Australia/New Zealand, South Africa, Middle East, 
United Kingdom, Europe, Scandinavia 
= Hardware Supported: IBM PC; MS-DOS-based Hardware 
| Operating Systems: PC DOS, MS-DOS 
| Languages: Not Specified 
' Number of Cilents/Users: Not Specified 
| Narrative: Activity Reports features an activity control system for 
! tracking daily, weekly and monthly tasks and activities. It tracks 
up to 23 separate activities; records may be sorted by priority and 
due dates for any of the categories; provides a summary of key 
’ support and company information on financials and personnel by 
department; summarizes current and prior period activities and 
provides three task analysis areas and client information; and sets 
personal and company information using a parameter screen to 
allow change of headings, titles and variable data. Reports 
- Include: 1) “То Do" and Activity Reports; 2) Weekly Calendar; 3) 
Supply List; 4) Task Analysis Reports; 5) Client Time Breakdown; 6) 
Monthly Time Summary; and 7) Worksheet Areas. (G03-4) Eus 
Contact Data Pricing 
| Dennis Mochon $99.95 
| Communications Manager 
| OptionWare Incorporated 
Corporate Place, 4 Barnard Lane 
Bloomfield, CT 06002 
Teie. 203-243-5554 
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| OPTIONWARE"" EMPLOYEE TIME REPORTING 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, Central/South 

‘America, Australia/New Zealand, South Africa, Middle East, 

United Kingdom, Europe, Scandinavia | 

¡Hardware Supported: ІВМ РС 

¡Operating Systems: Not Specified 

‚Languages: Not Specified 

Number of Ciients/Users: Not Specified 

¡Narrative: Employee Time Reporting features an analysis of 

hourly time and charge rates for jobs, projects or clients. It tracks 

up to twelve different jobs and charge rates for chargeable and 

non-chargeable employee time for up to six weeks; provides a 

Summary of key informatlon, a comparison of current month data 

vs prior month and analyses for hourly and dollar allocations; 

_ breaks down key items using a worksheet area section; and sets 

personal informatlon and charge rates using a parameter screen 

to change headings and tities. Reports include: 1) Summary 

— M 2) Time Analysis for six weeks; 3) Calendar Screens; 4) 
Decimal Conversion Table; 5) Comparison Analysis; and 6) User- 

Es Worksheet Area. (P04-4) | 


| 
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Contact Data :- . t Pricing 
Dennis Mochon -- - E $99.95 


Communications Manager ж ар 
OptionWare Incorporated i и”... - 
Corporate Place, 4 Barnard Lane :- . e - 
Bloomfield, CT 06002 EN. 


Tele. 203-243-5554 P25519 


OPTIONWARE"" EMPLOYEE TIME ANALYSIS 
Product Type: Applications Software 
Geographic Area Served: United States, Canada, TEMO 
America, Australia/New Zealand, South Africa, Middle East, 
United Kingdom, Europe, Scandinavia 

Hardware Supported: MS-DOS-based Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 2. 

Number of Clients/Users: Not Specified 

Narrative: Employee Time Analysis features an analysis of hourly 
time and charge rates for employees by job or project. It tracks up 
to 10 employees and 12 different jobs or projects for chargeable 
and non-chargeable time for up to six weeks; provides a summary 
of key information, a comparison of current month data vs prior 
month and analyses for hourly and dollar allocations; breaks down 
key items using a worksheet area section; and sets personal infor- 
mation and charge rates using a parameter screen to allow 
change of headings, titles and variable data. (PO2-4) 
Contact Data 

Dennis Mochon 

Communications Manager 

OptionWare Incorporated 

Corporate Place, 4 Barnard Lane " 
Bloomfield, CT 06002 E 

Teie. 203-243-5554 


Pricing 
$99.95 


P25521 


PAC MICRO"" — PROJECT MANAGEMENT SYSTEM 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware Қ 

Operating Systems: PC DOS, MS-DOS 


Languages: Not Specified 


Number of Clients/Users: 1,500 

Narrative: PAC MICRO is a fast, critical path scheduler that is 
easy to use, powerful, and includes color graphics. It is menu 
driven, allowing the user to select exactly what is required at the 
press of a button. Different versions of a project network can be 
set up quickly. The user can schedule projects based on duration, 
effort or availability of resources. PAC MICRO takes into account 
holidays and exports data to Lotus 1-2-3 and WordStar. PAC 
MICRO Is a graphics oriented project management system 
designed so the user doesn’t have to wade through lengthy 
reports. Pie charts, bar charts and effective use of color all provide 
the visibility that is essential to the project planner or manager. 
PAC MICRO may be uted on a standalone basis, or it may be 
interfaced to the mainframe PAC Project Management Systems. 


Contact Data Pricing 
AGS Management Systems, Inc. $990.00 
880 First Avenue ONE-TIME 
King of Prussia, PA 19406 LICENSE FEE 
. Tele. 215-265-1550 $25,000.00 
TWX 510-660-3320 5 MN SITE LICENSE 
E. -> P21327 
PATHFINDER™ » 


Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: BASIC 

Number of Clients/Users: Not Specified 

Narrative: PATHFINDER is a tool for project planning using the 
Critical Path Method (CPM). Completely menu-driven, PATH- 
FINDER-prompts the user in setting up projects with up to 3,160 
activities whlle prioritizing the sequence of steps to be accom- 
plished. The program has complete editing capabilitles which 
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Include renaming, changing time required, deleting old entries and 
adding new ones, and It allows the user to update a project while 
It is underway and to recalculate the schedule. PATHFINDER will 
project the time to complete the project while charting the “critl- 

cal path" and producing a time schedule (GANTT) chart. . 
Special Configuration Requirements: IBM PC compatibles 
Contact Data Pricing 
Charles Kroboth A $80.00 
Vice President ч 
Morgan Computing Company, Р 

Incorporated 

Р.О. Вох 112730 З 
Carrollton, TX 75011 


Taia. 214-245-4763 | na" P17467 


» 7" 
E 


PATHFINDER": A MICROCOMPUTER SOFTWARE SYSTEM 


FOR PROJECT PLANNING AND SCHEDULING — 
Product Type: Applications Software ; 
Geographic Area Served: Worldwide 

Hardware Supported: IBM PC; Hewlett-Packard Series 100; Apple 
Il Series; Radio Shack TRS-80; Xerox 820 

Operating Systems: CP/M 

Languages: FORTRAN 

Number of Clients/Users: 50+ 

Narrative: PATHFINDER™ accommodates the Critical Path 


Method of project planning and scheduling to small, easy-to-use, 


inexpensive microcomputers, enhancing the four-in-one program's 
user-friendliness, speed, and scope of applications via a requisite 
CP/M operating system, allowing the project manager, inexperi- 
enced in computers, to use the most modern techniques to gain 
information recently available only from large computer opera- 
tions or services. With 48K, PATHFINDER™ can schedule, moni- 
tor, review, and revise projects consisting of as many as 500 activi- 
ties. The Reports feature quickly provides a full range of easily 
understood data for optimum results: 1) Exception reports spot 
Critical points, 2) Gantt charts portray status of each step; 3) 
Schedule reports allow instant modifications, 4) Cash-flow reports 
ease financial planning; and 5) "What-if" scenarios explore solu- 
tlons to any problems encountered. Warranty/guarantee: full 
refund upon return of disk and manual, If, after consultation with 
supplier-provided technical support, program is deemed inapplica- 
| ble to user's needs or equipment. Program maintenance terms: 
updating is free of charge to registered purchasers. Manual avail- 
ability: included in price of program. Distribution media: 5.25 inch 
or Binch floppy disk. 
Special Configuration Requirements: 48K, two floppy disk 
drives, 132-character printer, CRT terminal, most CP/M based 
micros 
Contact Data 
Warren Charles 
Software Marketing 
Garland Publishing, Inc. 
136 Madison Avenue 
New York, NY 10016 
Tele. 212-686-7492 
Telex 424588 


Pricing 
$299.00 


P14830 


PENTONPROJECT 

Product Type: Applications Software m 

Geographic Area Served: United States 

Hardware Supported: IBM PC, PC-XT; MS-DOS-based Hardware; 

UCSD p-System-based 

Operating Systems: PC DOS, MS-DOS, UCSD-p System 

Languages: PASCAL 

Number of Clients/Users: 300 i 

Narrative: PentonProject is a powerful ТЕ: management pro- 

gram using the principles of critical path analysis in a flexible, 

- interactive environment. PentonProject enables project managers 

| to map out networks, prepare project schedules using CPM and 
bar charts, track and update schedules, develop project budgets, 
track and control individual costs, monitor work in progress, level 
resources (by individual projects or among projects), generate 
printed status reports, ask "what If" questions, diagnose schedule 

| and resource needs, develop comprehensive work breakdown 
Structures and electronically transfer data to and from Lotus 1-2-3, 
dBASE II/lll, and other popular programs. PentonProject includes 
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a Project Editor that allows subprojects to be stored In a library 
which can be accessed in the future to help form new projects. 
The detailed graphics enables professional reports to be pro- 
duced. PentonProject also enables color A to be produced 
using its optional Pen Plotter software. 
Contact Data 

Jonathan Wiener 

Sales Manager 

Penton Software, Inc. 

420 Lexington Avenue xN 

Suite 2846 

New York, NY 10017 

Tele. 212-878-9600 or 

800-221-3414 : = 
TWX 910-350-6115 P27252 


Pricing 
$1,595.00 


PERSONAL TASK MANAGER (P.T.M.) 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC; MS-DOS-based Hardware 
Operating Systems: MS-DOS, PC DOS 

Languages: BASIC 

Number of Cllents/Users: Not Specified 1 
Narrative: P.T.M. is designed to aid in "getting organized and get- 
ting more done in less time." P.T.M. allows the user to create, 
Save, edit or print lists of "things to do", and will even calculate a 
project's completion time. P.T.M. can even handle long-range plan- 
ning. Automatic help messages provided, along with clear option 
and error messages. Can be used by one or many individuals. A 
one-year warranty is included. 

Special Configuration Requirements: 96K, 80-column printe 


Contact Data Pricing 
Lyn J. Durant $49.95 
Marketing Director p PURCHASE 
Generic Computer Products, Inc. 

P.O. Box 790 

Department ID-105 | 7 
Marquette, MI 49855 

Tele. 906-249-9801 P28002 


PERSONNEL AND ACTIVITY MANAGEMENT SYSTEM™ 
(PAMS) 

Product Type: Applications Software 
Geographic Area Served: United States 
Hardware Supported: Fujitsu; IBM PC, PC-XT 

Operating Systems: PC DOS 

Languages: Not Specified 

Number of Cllents/Users: New Product 

Narrative: Personnel and Activity Management System™ (PAMS) 
is a tool for project and resource management designed to suit 
the needs of today’s executives. PAMS is easy-to-learn and easy- 
to-use, and adapts to the changing needs of any drganization. 
Specifically, PAMS is a management control tool that enables the 
user to: 1) Monitor projects and activities through the tota! devel- 
opment life cycle with complete control including automatic proj- 
ect estimation and forecasting; 2) Collect historical performance 
and cost data at the overall project level, individual task level, and 
employee level; 3) Provide critical path and project variance report- 
ing together with full department chargeback and allocation capa- 
bilities; 4) Display both historical and forecast information in 
graphic representation; 5) Establish standards of performance 
upon which projects and personnel can be measured; 6) Forecast 
performance based on previous efforts against the standard; and 
7) Provide crltical personne! Information to maximize a productive 
environment. Price includes software, full documentation, one day 
of on-site installation support and training (expenses billed sepa- 
rately), and a one year warranty. 

Special Configuration Requirements: 128KB, two floppy disk 
drives or floppy drive and a hard disk 


^ 


Contact Data Pricing 

The Lloyd/Harvey Corporation $3,500.00 

18319 Delano Street 

Suite 100 

Reseda, CA 91335 

Tele. 213-881-7387 P22479 
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PERTO ч - 


Product Type: Applications Software 

Geographic Area Served: United States, United Ц ES 
ada 

Hardware Supported: DEC System 10-20, VAX; Alpha Micro 
Operating Systems: AMOS, TOPS 10, TOPS 20, VMS 

Languages: ASSEMBLER, FORTRAN 

Number of Clients/Users: 30 

Narrative: PERT6 is a management Information system intended 
for use in project management. It consists of a number of routines 
that access the same data base. The routines are typically sched- 
uling routines, updating routines, reporting routines, etc. The 
salient features of PERT6 are: 1) User-defined reports; 2) Standard 
set of reports; 3) Easy updating; 4) Resource leveling; 5) 
Phase/milestone reporting; 6) Cost reporting; 7) Automatic or man- 
ual scheduling with user choice or i-j or predecessor-successor 
notatlon; 8) Can be linked to other reporting systems; 9) 
Subnetwork capability; 10) Window reports; 11) Automatic multiple 
calendars; and 12) Time card recording. Maintenance is included 
іп the purchase price. 


Contact Data Pricing 
Mr. A. J. Paris PRICE UPON 
Vice President of Marketing REQUEST 
Dynamic Solutions Inc. 

50 Lytton Avenue 

Hartsdale, NY 10530 

Tele. 914-949-6058 P01001 
PERTMASTER 


Product Type: Applications Software 
Geographic Area Served: Worldwide - 
-Hardware Supported: IBM PC; CP/M-based Hardware; MS-DOS- 
based Hardware 
Operating Systems: PC DOS, CP/M-80, MS-DOS 
Languages: BASIC 
Number of Cilents/Users: 13,000 
Narrative: Pertmaster is a menu-driven, critical path analysis 
management tool used in optimizing the use of time, people and 
resources. The system includes provisions for sub-networks, 
merging, 29 resources/project, resource and descriptive coding. 
Both arrow (l-J) and precedence network formats are supported. 
To create either network, only the description, sequence, duration, 
resource needs, costs and deadlines are entered for each activity. 
What-if network conditions with different user-defined calendar 
and abbreviation file alternatives can be experimented with. A vari- 
ety of reports on schedules and resources are available at several 
. management detail levels with many sorting and report options. 
Special Configuration Requirements: CP/M-80: 64K memory; MS- 
DOS: 256K memory; 132-character printer 


| Contact Data Pricing 

` Sales Department $695.00— 
Westminster Software, Inc. $895.00 
2570 El Camino Real PURCHASE 
Suite 400 

- Mountain View, CA 94040 

. Tele. 415-941-6800 
TWX 490-0000073 P21824 


PEST — PROJECT ENGINEERING SCHEDULING TECHNIQUE 
¡Product Type: Applications Software 

Geographic Area Served: United Kingdom, Europe 

Hardware Supported: DEC VAX; IBM 30XX Series, PC 

‘Operating Systems: VMS, MVS, PC DOS 
‚Languages: FORTRAN ™ 

¡Number of Clients/Users: 4 

‘Narrative: PEST, based on Harwell’s WASP program, is a man- 
lagement aid program that solves the problem of how to assign 
taff to projects when they are handling more than one project at 
the same time. The program schedules staff time so that they are 
fully occupied and at the same time not so overloaded as to cause 
"delays to any of the projects for which they are responsible. PEST 
is designed for assigning engineering staff but is also suited for 

esigners, quantity surveyors, inspectors and sales personnel. 
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Contact Data en 
L. B. Cousins ы HAMO. 
Commercial Manager, Lue 24.70.4... 
Applications Ve; 
AERE Harwell = E 2 
Didcot, Oxfordshire OX11 ORA Li 
ENGLAND 
Tele. (0235) 24141 Ext. 2205 z 
Telex 83135 ATOMHA G 


: ” Pricing 
“ $6,000.00 
LICENSE 


P27614 


PLANNING PRIORITY SYSTEM (PPS), THE 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, United King- 
dom, West Germany, Australia/New Zealand, South Africa 
Hardware Supported: IBM PC, PC-XT; Apple Il Series, Ill, Victor; 
ACT Sirius 

Operating Systems: PC DOS, MS- DOS 

Languages: BASIC, C Language, PASCAL 

Number of Clients/Users: 120 

Marrative: PPS is a rational project and overall planning system 
for managers and trainers. From managers' raw views and data on 
any relevant factors, it calculates plans and evaluates perform- 
ance accordingly. Managers i in business and public services may 
use it to foresee consequences of decisions, reconcile conflicting 
claims and demands and achieve aims within constraints. À one- 
year warranty is included. Manual Is included; priced separately at 
£20.50. Training is available in the supplier's office for £300 or in 
the customer's office for £350. 

Special Configuration Requirements: Apple: 48K memory, Oth- 
ers: 128K memory 


Contact Data > Pricing 
Miss T. A. Bamford | £394.40 
Marketing Director PURCHASE 
Work Sciences Associates 

26 Southwood Lawn Road, Highgate 

London N6 5SF 

ENGLAND 6 

Tele. 01-348 5822 P25952 


PLANTRAC™ 

Product Type: Applications Software 7. 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT, PC-AT; wane И 
Radio Shack 12/16; Zenith Z100s; Convergent Technologies; ITT 
XTRA; AT&T 6300/7300; ACT Apricot; Texas Instruments Profes- 
sional; CP/M-based Hardware; MS-DOS-based Hardware 
Operating Systems: PC DOS, TRSDOS, CP/M, MS-DOS, XENIX 
Languages: BASIC 

Number of Clients/Users: 1,200 - 

Marrative: PLANTRAC is a comprehensive user-friendly and flexi- 
ble project management software system which operates on a 
wide range of popular microcomputers. Menus and prompts easily 
guide the user through the following functlons: 1) Critical path 
method network planning; 2) Time analysis; 3) Resource analysis; 
4) Resource scheduling; 5) Cost analysis; 6) Flexible report writer; 
6) Progress reporting; 8) Library; 9) Logic drawing and bar chart 
screen display and output to printer and plotters; and 10) Interfac- 
ing — it may be linked with other software systems. Software 
updates are free of charge. аша is included; priced separately 
at $60.00. 

Special Configuration Rüquirements: 256K CPU; disk drive and a 
hard disk, 132 print position printer, plotter optional 


Contact Data Pricing 
Susan Carroll ; . 53,000.00/ 
National Manager 1st YR. 
Computerline Inc. y Renewal Fee: 
755 Southern Arte l `- $1,000.00/YR. 
Quincy, MA 02169 LICENSE 


Tele. 617-773-0001 . P19753 


PMS-II — CRITICAL PATH PROJECT MANAGEMENT SYSTEM 
Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC; CP/M-based Hardware; MS-DOS- 
based Hardware | 
Operating Systems: PC DOS, CP/M, CP/M-86, MS-DOS 
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Languages: Not Specified 

Number of Cilents/Users: 1,500 

Narrative: PMS-ii is a full-scale critical path project management 
system and scheduling package, which calculates early and late 
start and finlsh; float and critical path(s) for networks of up to 
1,250 activities in 64K or 2,700 activlties in a 128K 16-bit machine. 
With its super- and sub-networking features, project size is unlim- 


lted. The system prints activity reports and Gantt charts with : 


extensive sort and select capabilities, in addition to the activity 
diagram, funding schedule and graph and three-part earned value 
analysis reports and graph. PMS-Il tracks budget and actual mate- 
rial, labor, and burden dollars and will interface to any job cost 
system, LOTUS 1-2-3, Symphony or dBASE ll. It satisfies all Corps 
of Engineers ER 1-1-11 and baseline DOD 7000.2 specifications. 
Maintenance is free for the first ar A demonstration system is” 
available for $50.00. 

Special Configuration Bénuiréme ntt: 64K memory, 600K disk 
storage, two drives or hard disk, 80x24 video display, 132- column 


printer 
Contact Data Pricing 
Ann Kalitzke $1,295.00 
North America MICA, Inc. LICENSE 
5230 Carroli Canyon Road 
Suite 110 
San Diego, CA 92121 
Teie. 619-458-1327 

P17642 


Teiex 701257 NAMICA UD 


PREMIS PCIWORKSTATION 

Product Type: Applications Software 
Geographic Area Served: United States 
Hardware Supported: IBM PC-XT 
Operating Systems: MS-DOS 
Languages: Not Specified 

Number of Ciients/Users: 3 


. Narrative: PREMIS PC WORKSTATION provides an alternative for 
data capture, data validation, smail network resolution, report pro- 


cessing and inquiry. It is the perfect companion for using PREMIS 


from an IBM PC. It provides an alternative to using TSO for data 
- entry needs, and includes all the features of TSO-based main- 


е 
3 
| 


n 


; Contact Data 
- Kevin Smith 


_ frame systems and also offers these enhancements: 1) Full ADD, 
- CHANGE, DELETE and BROWSE capability for all transactions; 2) 
Complete on-line HELP facilities which can be called upon in the 
middle of a transacton; 3) Complete Job Creation; and 4) "HELP" 
instructions to aid in transmitting jobs to the host for processing 


; using: IRMA, SMARTCOM or Blue Lynx. 


Special Configuration Requirements: 128K memory, (two) 320K 
disk drives or hard disk 

Pricing 
$995.00 
Project Management Services PURCHASE 


SIS SunData 


Two Glenhardie Corporate Center 
1285 Drummers Lane 

‚Wayne, PA 19087 

‚Tele. 215-341-8797 


| 


TWX 510-668-0004 P24926 


PRIMAVERA” PROJECT PLANNING-PPP 
"Product Type: Applications Software 


Geographic Area Served: United States 


"Hardware Supported: IBM PC; MS-DOS-based Hardware 
¿Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

“Number of Clients/Users: Not Specified 

Narrative: This software provides critical path method analysis, 


resource leveling and cost control for computer users. PPP will 
make poject planning and control techniques available to a 
roader cross-section of users who need to accommodate up to 
-10,000-activity networks. It can be used also by defense, aero- 
posce. Information system and construction firms. > e 


| 
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Contact Data — Pricing 
Primavera Systems, Inc. $2,500.00 
29 Bala Avenue 
Suite 224 
Bala Cynwyd, PA 19004 
Tele. 215-667-8600  - P22466 
PROJECT CONTROL 


Product Type: Applications Software, Interactive Processing 
Geographic Area Served: United States 

Hardware Supported: DEC PDP-11; IBM PC; Radio Shack TRS-80 
Operating Systems: RT-11, RSX-11, PC DOS, TRSDOS 

Languages: FORTRAN, BASIC x 
Number of Cllents/Users: 1 

Narrative: The Project Control system is a management tool that 
facilitates the planning, monitoring and controlling of projects or 
contracts at the project, division and corporation level. The sys- 
tem also tracks staff utilization. Project managers can plan up to 
three years into the future for people time and a number of 
expense categories, along with total budgets for each. As the proj- 
ect progresses, actual resource usage is entered; up to three years 
history is maintained for each category. Monthly, weekly, or as 
required, reports provide status of actual used and planned infor- 
mation. The report also compares current category totals with the 
budget. Status reports show availability of staff for future project 
manning. All projects in a division are summarized in a division 
report; divisions summarized in a Corporation level report. 


Contact Data Pricing 
Jerry Lisovich PRICE UPON 
Director REQUEST 
Datanetics 

114 N. Beatty Street 

Pittsburgh, PA 15206 

Tele. 412-363-3282 P10174 


PROJECT MANAGEMENT INFORMATION SYSTEM 

Product Type: Applications Software, Turnkey System E 
Geographic Area Served: United States, Canada, United King- 
dom, Europe, Central/South America 

Hardware Supported: Wang 2200; AT&T 3B Series, 6300/7300; 
IBM PC; COMPAQ; Fortune 32:16; DEC MicroVAX 


Operating Systems: Wang DOS, PC DOS, ULTRIX, MS-DOS, UNIX 


Languages: BASIC 

Number of Cilents/Users: 45 

Narrative: The Project Management System is designed to aid in 
alleviating inaccurate costing and estimating that distort profit- 
ability figures, misquotes based on competition rather than true 
costs, use of common labor burden rates for all operations regard- 
less of true costs, inability to judge backlog, lack of labor analysis 
to make best use of employee skills, and lack of historical infor- 
mation. It addresses the needs of architects, public relations and 
advertising agencies, collection firms, decorators, consultants, 
attorneys and similar project-oriented firms. The Project Manage- 
ment System accommodates user-defined reports and project 
data to meet the specific requirements of each user. : 


Contact Data Priclng 
Donna Casselman PRICE UPON 
Director of Marketing REQUEST 
TOM Software, Inc. 

P.O. Box 66596 

Seattle, WA 98166 

Tele. 206-246-7022 

Telex 32-0011 (TOMSEA) : 


P27266 


PROJECT MANAGER WORKBENCH 

Product Type: Applications Software 

Geographlc Area Served: United States 

Hardware Supported: IBM PC, PC-XT, PC-AT; AT&T 6300/7300; ITT 
XTRA; Columbia; COMPAQ; NEC; Eagle; Panasonic; Zenith; Radio 
Shack; DEC Rainbow; Wang PC 

Operating Systems: PC DOS, ZDOS, P/OS, MS-DOS 

Languages: ASSEMBLER 

Number of Cllents/Users: Not Speclfied 

Narrative: The Workbench Is a micro software package specific- 
ally designed as a decision support system for the project man- 
ager. It integrates Gantt charts, CPM networks and resource allo- 
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cation spreadsheets; its multi-level planning hlerarchy manages 
projects having both resource and dependency constraints. Sys- 
tem features Include What-lf capabllities, time data capture, 
templating, work effort and cost status reporting, multl-project 
reporting, report preview with text editing and DIF and fixed for- 
mat ASCII file interfaces to other systems. Cursor control to 
reconfigure a plan, cut-and-paste of activities across multiple pro- 
jects and an optional single-keystroke Expert Mode are available. 
Both a manual tutorial and online tutorial as well as a menu hierar- 
chy assist a new user. 

Special Configuration Requirements: 384K memory, double- 
sided diskette drive, monochrome or color monitor, ASCII charac- 
ter printer, IBM DOS emulation board for Wang 


Contact Data Pricing 
Applied Business Technology Corp. $750.00— 
365 Broadway $1,150.00 
New York, NY 10013 

Teie. 212-219-8945 P27029 
PROJECT MANAGER, THE 


Product Type: Applications Software 

Geographic Area Served: United States 

Hardware Supported: IBM PC 

Operating Systems: IBM DOS 

Languages: Not Specified 

Number of Clients/Users: Not Specified 

Narrative: The Project Manager critical path planning system 

allows managers to coordinate the various steps in a project's 

development and completion (up to 400 separate activities). Using 

color graphics to highlight critical points, it outlines the tasks 

which must be completed before any other work may proceed, 

points out which tasks can overlap, and identifies potential time 
. traps that managers must closely supervise. A demonstration 

package is available for $30.00. 

Special Configuration Requirements: 64K, disk drive, mono- 

chrome or color monitor, matrix printer with “Graphtrax”, or HP 

7470A x-y plotter and asynchronous communications board with 

color graphics adapter 


Contact Data Pricing 
Peter Clifton $295.00 
Product Manager PURCHASE 
Wiley Professional Software 

’ 605 Third Avenue 
New York, NY 10158 
Teie. 21 2-850-6009 P24614 
PROJECT PLANNER™ 


Product Type: Applications Software 

Geographic Area Served: United States 

Hardware Supported: Apple ll Series 

Operating Systems: Apple DOS 3.3 

Languages: Not Specified 

Number of Clients/Users: Not Specified 

Narrative: Project Planner offers all the basic capabilities of the 

critical path method and enables the user to plan, organize, sched- 

ule, control and monitor a project; focus on critical activities; play 

what-if to analyze alternatives; communicate with colleagues and 

clients; and improve presentations or proposals. At the core of 

Project Planner lies an automatic project graph filtering and gen- 

eration capability. The user obtains complete project plans by 
listing activities and entering minimal predecessor information. 
Project Planner generates the flowchart and schedule automati- 
- cally, filtering any inconsistent information. Essentially, Project 
Tanner visualizes the project for the user and eliminates the need 

to prepare flowcharts prior to using the critical path method. 
Special Configuration Requirements: к two disk drives 





‚Contact Data Pricing 
¡Applitech Software, Inc. $195.00 
1381 Harvard Street 

‚Cambridge, МА 02138 с-з | 

Tele. 617-497-8268 P25676 


5% 


| 
PROJECT SCHEDULER NETWORK 
roduct Type: Applications Software . 
seographic Area Served: United States к 
ardware Supported: IBM PC, PC-XT, PC-AT 
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Operating Systems: РРОО [U . 
Languages: PASCAL d — 
Number of Cilents/Users: Not Specified 

Narrative: Project Scheduler Network Is a project management 
system designed to help management meet deadlines and beat 
cost targets through project forecasting, scheduling, control and 
tracking of project status. All data is entered into tables. Features 
Include: 1) Critical path calculation; 2) Network diagrams which 
are easy to create; 3) Work breakdown structures (sub-tasking); 4) 
Sophisticated graphics displays and output to printer or plotter; 5) 
Spreadsheet interface; 6) Up to 2,000 tasks per project; 7) 96 user- 
defined resources; and 8) Detailed and summary reports. 

Special Configuration Requirements: 320K minimum memory, 
two disk drives (one may be hard drive), Microsoft or compatible 
mouse, graphics card 


Contact Data Pricing 
Linda Munsell $495.00 
Marketing PURCHASE 
SCITOR Corporation 

250 Lincoln Centre Drive 

Foster City, CA 94404 

Tele. 415-570-7700 P26710 


PROJECTI2 

Product Type: Applications Software, Turnkey System 
Geographic Area Served: United States, Canada, United King- 
dom, Europe, Central/South America, Australia/New Zealand, 
Japan 

Hardware Supported: IBM PC, PC-XT, 3270 PC, PC-AT; COMPAQ 
Operating Systems: PC DOS, MS-DOS ~ 

Languages: Not Specified 

Number of Clients/Users: 1,000 + /500 

Narrative: PROJECT/2 is a tool for the project planner who uses 
automated, network-based project planning and control. User- 
defined English language commands eliminate the need for a 
knowledge of programming. Provided are network scheduling pro- 
cedures and algorithms which go beyond the basic early start, late 
start calculations. Features include: 1) “Time now” progress 
reporting; 2) "What if" analysis; 3) Resource constrained schedul- 
ing; 4) Discontinuous and target scheduling; 5) Multi-project 
scheduling; and 6) Multiple-calendar scheduling. The PROJECT/2 
Cost Processor integrates cost, resources and schedule, based on 
a hierarchical structure, and allows four work breakdown struc- 
tures per project. The Cost module provides cash flow analysis, 
actual cost reporting for comparison to budget and earned value 
reports. PROJECT/2 Graphics interfaces with information stored 
in the Schedule and Cost modules to provide visual tools used in 
project management. The Relational Database Processor is based 
on SQL, a non-procedural language. 

Special Configuration Requirements: 384K memory, disk drive, 
printer, plotter (optional), Tektronix terminal (optional) 


Contact Data Pricing 
Mike Beringer PRICE UPON 
Vice President of Sales REQUEST 
Project Software & Development, Inc 

14 Story Street 

Cambridge, MA 02138 

Tele. 617-661-1444 P03904 
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PROJECTOR 


.Product Type: Applications Software, Local Batch Processing 


Geographic Area Served: Worldwide 

Hardware Supported: IBM PC; Apple Il Series; MS-DOS-based 
Hardware 

Operating Systems: Apple DOS 3.3, PC DOS, MS-DOS, CP/M 
Languages: BASIC 

Number of Clients/Users: Not Specified 

Narrative: PROJECTOR provides an automated basis for project 
progress review by project managers. As the project progresses, 
Its development cost is tracked, and productivity is measured. 
Network charts can be updated with accurate informaton and criti- 
cal path sequences identified. Features include: 1) Definition, 
updating and display of planned projects and projects on hand; 2) 
Definition and control of component tasks of the project showing 
time and cost estimates together with skills necessary to carry 
out tasks; 3) Assignment of staff with appropriate skills to tasks; 
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4) Control of time and costs for individual tasks and signalling of 


those tasks which have overshot budgeted levels; 5) Documenta- 


tion control to show which tasks have been properly specified; 
and 6) Malntenance of project staff records. Up to 16 projects can 
be handled simultaneously by the package wlith each project hav- 
ing up to 30 team members and up to 200 tasks. A one-year war- 
ranty is included. 

Speclai Configuration Requirements: 64K memory, twin five-inch 
floppy disks, 80-column card, 80-column printer 
Contact Data 

Mel Gosling 

Senior Consultant 

Savant 

2 New Street 

Carnforth, Lancashire LA5 9BX 

ENGLAND 3 
Tele. 0524-734505 e | 
Telex65138 SAVANTG . -” 2 


Pricing 
$240.00 


P14854 


PROMAS 

Product Type: Applications Software 
Geographic Area Served: United States, Canada 
Hardware Supported: Alpha Micro 

Operating Systems: AMOS - 
Languages: Not Specified b 

Number of Clients/Users: 15 l 

Narrative: PROMAS is a Project Management and accounting 
system. The package is modularly designed, allowing it to be cus- 
tomized to suit the requirements of architects, contractors, cus- 
tom manufacturers, and others. In addition to estimating, costing 
and accounting, the system provides full project control including 
resource allocation, critical path analysis, and cash flow. Project 
planning utilizes a spreadsheet-like screen and automatically 
updates budget and resource allocation files. There is a 90-day 
warranty with an ongoing update service available. Up to six days 
of training are included. Manual is provided; priced separately at 
$30.00. 

Special Configuration Requirements: 256K memory, 30MB disk 
Contact Data Pricing 
Hugh A. Elms $30,000.00 
TCP Business Systems 
233 Carlaw Avenue 
Toronto, Ontario M4M 3E9 
CANADA ж 
Tele. 416-465-2495 ^ 


= 
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PROTRACS : 

Product Type: Applications Software 

Geographic Area Served: United States, Canada 

Hardware Supported: IBM PC, PC-XT, PC-AT; COMPAQ; Sperry 
Micro; Zenith 

Operating Systems: PC DOS 

Languages: ASSEMBLER, PASCAL 

Number of Cilents/Users: Not Specified 

Narrative: PROTRACS is an interactive project and action-Item 
tracking system. Projects are broken down into component tasks 
which can be priorltorized and assigned to individuals responsi- 
ble. These tasks are then tracked over time. Tasks can be quickly 
sorted for custom reporting. Overdue tasks can be highlighted on 
the screen or listed in report format. Six reports can be routed to 
disk, printer, or screen. Four Gantt charts can be created and 
scrolled on the screen to graphically depict the project's progress. 
PROTRACS can track up to 100 projects ai Up to 100 
tasks each. 

Speciai Configuration Requirements: 256K memory | 

Contact Data | Pricing 
Russell F. Still p $59.95 
Vice President u LICENSE 
Applied MicroSystems, Inc. 

P.O. Box 832 . 


e pera. р = te . ^ ° 


| Roswell, GA 30077. © 2-02 - 


Е > 
И 


| 
1600 


Tele. 404-475-0832 P23673 
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QUICK-PLAN 

Product Type: Applications Software 
Geographic Area Served: United States, Central/South America, 
United Kingdom, Europe, Australia/New Zealand 

Hardware Supported: IBM PC; Hewlett-Packard Series 100; DEC 
Rainbow; Texas Instruments Professional; Data General Desktop; 
Wang PC; MS-DOS-based Hardware 

Operating Systems: MS-DOS 

Languages: PASCAL 

Number of Clients/Users: New Product 

Narrative: Quick-Plan provides the decision support means via a 
personal computer for rapid, complete and effective control of the 
planning process. Quick-Plan uses the network-based, Critical 
Path Method (CPM) of modeling to control project time, costs and 
resource expenditures. Since Quick-Plan is a generic planning 
tool, It has a wide range of applications in almost any business 
environment. in addition to true modeling, Quick-Plan features 
ease of input, extensive editing capability, incredible processing 
speed and flexible, "tailored" print-outs and displays. There is a 
30-day money- -back guarantee and a 90-day waraniyi À опешау 
seminar is included with purchase. 

Special Configuration Requirements: 384K RAM, twin Tos or 
hard disk drive 
Contact Data 


م 


Pricing 
` $995.00 
Product Manager PURCHASE 
Mitchell Management Systems, inc. | 
Westborough Office Park 
2000 W. Park Drive 
Westborough, MA 01581 
Tele. 617-366-0800 


TWX 710-347-1054 P25053 


QWIKNET 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, United King. 
dom, Europe, Central/South America, Australia/New Zealand, 
Japan 

Hardware Supported: IBM PC, PC-XT, 3270 PC, PC-AT; COMPAQ 
Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

Number of Clients/Users: 400+ 

Narrative: QWIKNET is a project management package for net- 
work planning, scheduling and forecasting. И provides instanta- 
neous critical path method (CPM) scheduling, resource and cost 
assignments, progress reporting, target scheduling and resource 
budgeting. A variety of window displays, tabular reports, bar 
charts and logic diagrams enable managers to perform essential 
time and resource planning, monitoring and analysis. Pop-down 
menus that prompt for further instructions and an on-line HELP 
facility guide the new user. A window management system allows 
the user to look at several different views of project data simulta- 
neously. The user can change the color, size, and arrangement of 
windows. Capabilities include time and resource plánning, actual 
cost and resource accounting, cost and schedule performance 
measurement, “what if” analysis and flexible reporting. QWIKNET 
can interface with PROJECT/2 integrated Project Management 
System, and it can produce text files of its data to allow transfer 
of data to other micro software packages. 

Special Configuration Requirements: 384K memory, monitor 
(monochrome or color graphics), printer 


Contact Data Pricing 
Doug Little $800.00 
Micro Products Division PURCHASE 
Project Software 4 Development, Inc. 

14 Story Street 

Cambridge, MA 02138 - 2T $ 

Tele. 617-661-1444 P25449 


RMS-II — RESOURCE MANAGEMENT SYSTEM 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC; CP/M-based Hardware; MS-DOS- 
based Hardware 

Operating Systems: PC DOS, CP/M-80, CP/M-86, MS-DOS 
Languages: Not Specified 
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Number of Clients/Users: Not Specified 
Narrative: RMS-Il is a completely Integrated resource manage- 
ment system that allows a project manager to define up to 96 sep- 
arate resource centers (people, departments, machine tools, test 
centers, etc.) each with a unique capacity in hours, hourly cost, 
and burden rate. These resources can then be allocated to the 
activities in PMS-li projects. Reports can be generated showing 
these allocations on either a project or a resource center basis. 
RMS-II is designed for use by contractors with their own crews, 
engineering or manufacturing firms using a matrix type of organi- 
zation, or in any project situation where conflicts over scarce 
resources can arise. 

Speciai Configuration Requirements: IBM: 128K; CP/M: 64K; two 
disk drives, 132-column printer 
Contact Data 

Ann Kalitzke 

North America MICA, Inc. 
5230 Carroll Canyon Road 
Suite 110 

San Diego, CA 92121 

Teie. 619-458-1327 

Teiex 701257 NAMICA UD 


س م 


Pricing 
$995.00 


P24631 
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SASIOR? SOFTWARE 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM 370, 30XX Series, 43XX Series, PC; 

DEC VAX; Prime 

Operating Systems: DOS/VSE, IBM OS, PC DOS, VMS, PRIMOS 
. Languages: PL/1 ` 
` Number of Clients/Users: 700 

Narrative: SAS/OR Software is a project management tool for 
|. SAS? users. The product effectively supports management deci- 
| sions with procedures for critical path analysis and linear pro- 
| gramming. These procedures can be used to schedule and moni- 
1 
| 


= 


tor projects; handle general assignment problems; determine mini- 
mum cost flow and shortest path through a network; and solve 
transportation problems. SAS/OR Software can be used for project 
planning, product mix models, resource allocation, financial plan- 
ning, and trans-shipment. 

Speciai Configuration Requirements: 512KB\mainframes, 2 
megs minicomputer, TSO, CMS, SSX, ICCP, Base SAS Software 


ut 


Contact Data Pricing 
` Software Sales Department PRICE UPON 
SAS Institute Inc. REQUEST 
Box 8000 
SAS Circle 
Cary, NC 27511-8000 
Tele. 919-467-8000 
- P24392 


- Telex 802505 SAS RAL 







¡SCHEDULING AND CONTROL 

‚Product Type: Applications Software 

Geographic Area Served: United States 

‚Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
‘Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: PASCAL 

Number of Clients/Users: 60 + 

Narrative: Scheduling and Control is a complete textbook/soft- 
` ware package covering all aspects of scheduling and control for 
“project management. The text covers project layout, organized 
‘timetables, Gantt Charts, PERT and CPM and the Critical Path. 
peciai Configuration Requirements: 128K memory 
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SUNPLAN I! а 
Product Type: Applications Software 
Geographlc Area Served: United States 
Hardware Supported: IBM 370, 30XX Series, 43XX Series, PC-XT 
Operating Systems: IBM OS, OS/VS 1, OS/VS2, MVS, PC DOS 
Languages: ASSEMBLER, FORTRAN 

Number of Clients/Users: 250+ 

Narrative: SUNPLAN Il is a fully integrated Total Project and Cost 
Management System —"'The First Family of Project Management 
Systems." SUNPLAN il provides total project and cost manage- 
ment capabilities for the smallest of projects to the largest involv- 
Ing tens of thousands of activities/cost accounts, where multiple 
projects, resource smoothing/leveling, and multiple year time 
frames may be required. SUNPLAN II consists of the following 
products: 1) PREMIS — a project planning, networking, scheduling 
and resource control system that offers time analysis using either 
the Arrow Diagramming Method (ADM) or Precedence Diagram- 
ming Method (POM) techniques; 2 SUNPLOT — produces Gantt 
bar charts, time-phased and non time-phased network charts, and 
X-Y graphics of resource scheduling; 3) PREVU — provides a fully 
menu-driven data entry, inquiry and reporting facility; 4) PREMIS 
PC/WORKSTATION — provides the capability to use either the 
mainframe host or IBM PC/XT for data capture, data validation, job 
launch, and information retrieval of PREMIS scheduling informa- 
tion; 5) I/CSCS — a single, complete source for compiling, manag- 
ing, and reporting cost management information, using the gov- 
ernment proven Cost Schedule Control System Criteria (C/SCSC), 
6) PICOM — a cost, manpower, and quantity tracking and manage- 
ment tool which can be used in either a project or cost engineer- 
ing/accounting environment. 7)PI-GRAPH — a cost/manpower 
graphics system which interfaces to PICOM to provide pie charts, 
X-Y bar charts and WBS/OBS charts on electrostatic and/or pen 
plotters or graphic CRTs; and 8) FASTFORM — CRT screen gener- 
ator and data entry validation utility. 

Special Configuration Requirements: 512K for mainframes, 256K 
for PCs; any IBM plug-compatibles 
Contact Data 

Kevin Smith Ren 
Project Management Services 

SIS SunData 

Two Glenhardie Corporate Center 
1285 Drummers Lane 

Wayne, PA 19087 

Teie. 215-341-8797 

TWX 510-668-0004 


Pricing 
PRICE UPON 
REQUEST 


P24925 


SUPERPROJECT™ 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

Number of Clients/Users: Not Specified 

Narrative: SuperProject is a project management package 
designed to give business people greater control over tasks, 
resources, budgets and scheduling, regardless of industry or level 
of computer expertise. It incorporates the PERT chart, a network 
that shows how tasks are interrelated; the Gantt chart, which 
shows tasks on a time-based bar graph; and Critical Path Method, 
which shows the effect that delays in one task will have on com- 
pletion of an entire project. SuperProject supports a virtually 
unlimited number of tasks, subtasks, milestones and resources. It 
has built-in calendars for the entire project and for individual 
resources, and it automatically calculates fixed, variable and total 
costs for each resource and for the entire project. 

Speclal Configuration Requirements: 256K memory, two double- 


‚Contact Data - Pricing sided diskette drives or hard disk 

E Tainiter $95.00 Contact Data Pricing 
Director of Marketing Computer Associates International $395.00 
‚Softext Publishing Corp. Micro Products Division 

17 E. 45th Street 2195 Fortune Drive 

3th Floor San Jose, CA 95131 

New York, NY 10017 - Tele. 408-942-1727 

"Tele. 212-986-5985 : P27350 TWX 910-338-2003 P26452 
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TARGETIPC PROJECT MANAGEMENT SYSTEM FOR INDUS- 
TRY 

Product Type: Applications IAE COSME. utr 

Geographic Area Servad: United States ; 

Hardware Supported: IBM PC 7 
Operating Systems: PC DOS, CPIM-86, u DOS -— 
Languages: BASIC E c o 
Numberof Clients/Users: 8 - АЯ 

Narrative: TARGET/pc 15 а Do EE project management system 
designed to support planning, budgeting, scheduling, and man- 
agement control functions on EDP projects involving design and 
development of mainframe computer-based information systems. 
Based on Critical Path Method, TARGET/pc can schedule interde- 
pendent project activities, allocate real or hypothetical resources 
to project activities, develop activity starting/ending dates, iden- 
tify the critical path(s), compute time-slack on non-critical activi- 
ties, and tabulate resource requirements by type and cost over the 


life of a project — interactively. New management priorities, 


unforeseen resource shortages, or projects behind schedule can 
be replanned and feasible recovery options identified in minutes. 
Warranty/guarantee: error-free operation is guaranteed for three 
months from the time of purchase; any code-error is repaired free 
of charge. Program maintenance terms: first year updates are free; 
annual subscription for two updates is $250.00. Training available: 
in the supplier's office at no cost. Washington DC only. Manual 


availability: included in price of program; available separately for _ 


$50.00. Distribution media: 2 x 5-1/4 inch diskettes with program 
code plus one diskette with demonstration and on-line terminals. 
Speciai Configuration Requirements: 64K memory, two 5-1/4 
inch disk drives, parallel ра optional if hard copy desired (but 
not necessary) 


Contact Data Pricing 
Director of Marketing $995.00 
System Research Services PURCHASE 
1800 Old Meadow Road 

Suite 1413 E auc LL | 

McLean, УА 22102 

Tele. 703-827-9587 P15709 
TASK MONITOR Dt 


Product Type: Applications Software 

Geographlc Area Served: United States 

Hardware Supported: IBM PC; MS-DOS-based Hardware 
Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

Number of Clients/Users: Not Specified 

Narrative: Task Monitor is a menu-driven project management 
program designed to meet the needs of managers in planning and 
Scheduling. With Task Monitor, a manager can prepare and main- 
tain Schedules, cost and labor hours. The program performs criti- 
cal path management and generates a chart similar to a PERT net- 
work. The network can be viewed on the screen and can be printed 
using a regular printer. The user can define several methods of 
analysis to assess risks and establish priorities. With the cost 
management feature, Information entered about each activity is 
used to report on progress-to-date and to estimate dollar cost and 
labor hours at completion. Predefined reports offer detail informa- 
tion on individual activities and on total project status. The print- 
out of the network clearly identifies the critical path. Gantt charts 
are also produced. 

Special poms ation Requirements: 192K RAM, double-sided 
disk drive 

Contact Data 

Marketing Manager 
Monitor Software | 
960 N. San Antonio Road. | MEC г A 

Suite 210 о Nu СЕ 
Los Altos, CA 94022 "m в ы | 
Teie. 415-949-1688 | T OS 


Pricing 
$395.00 


P25736 
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Languages: Not Specified = 
Number of Clients/Users: Not Specified 

Narrative: Taskmanager provides a way to organize a person, 
department or company. It tracks who is supposed to do what and 
when. lt also schedules up to 999 tasks by starting and completion 
dates, department, person, project, and subproject. The system 
tracks;man-hours and percent complete and aids in finding con- 
flicts and overloads. it produces reports and Gantt charts on the 
screen or printer. 

Special Configuration ‚Requirements: 128K memory, color or 
mono display 


Contact Data Prleing 
Terri Esterheld $395.00 
Director of Marketing PURCHASE 
Quala 

23026 Frisca Drive 

Valencia, CA 91355 

Tele. 805-255-2922 P17389 


” 


TENSOR PROJECT PLAN (P505) 

Product Type: Applications Software 

Geographic Area Served: United Kingdom 

Hardware Supported: CP/M-based Hardware 
Operating Systems: CP/M, CP/M-86 С 
Languages: Not Specified E 

Number of Clients/Users: Not Specified 

Narrative: Tensor Project Plan is a project management package 
that tracks material labour and overhead factors relating to a proj- 


-ect. Labour is calculated from employee time sheets along with 


expenses. Materials are booked manually or from the Tensor Cred- 
itors package. This package has been approved by chartered 
accountants. Warranty: six months. Program maintenance/update 
charges: £475. Customer training: £300 per week. Price of manual: 
included in price of program. Distribution media: floppy A car- 
tridge tape. 

Special Configuration Requirements: 600K, floppy disk, 80 x 24 
screen, printer 

Contact Data Pricing 
Modus Systems Ltd. £600 
Park Drive 

Baldock, Hertfordshire SG7 6EW 

ENGLAND 


Tele. 0462 894848 | . Р15162 


ТІМЕ ИМЕ 
Product Type: Applications Software 
Geographic Area Served: United States, Canada, United King- 


dom, Europe 
Hardware Supported: iBM PC, PC-XT, PC-AT, 3270 РС; СОМРАО; 
MS-DOS-based Hardware y 


Operating Systems: PC DOS, MS- DOS 

Languages: Modula-2 

Number of Ciients/Users: 15,000 

Narrative: Time Line is designed for use in project management. 
Using Gantt, PERT and Resource Histogram charts the user can 
enter an unlimited number of tasks, dependencies, resources and 
cost categories (depends on memory); partially allocate and pool 
resources; automatically level overscheduled resources; enter 
fixed, variable and unit costs up to $99,999,999; summarize and 
combine multiple projects; print summary, detail and periodic 
reports for tasks, resources and costs; and directly export to 
Lotus 1-2-3, Symphony and dBASE Ill. A 90-day warranty on disk- 
ettes is included. 

Special Configuration Requirements: 256K minimum memory, 
two disk drives 


| JE Contact Data Pricing 
TASKMANAGER бе e Sales Department $495.00 
Product Type: Applications Software en d un Breakthrough Software Corporation PURCHASE 
Geographic Area Served: United States 505 San Marin Drive 
Hardwara Supported: iBM PC; Intel 802XX Serles, 808X Serie: Novato, CA 94947 
MS-DOS-based Hardware Teie. 415-898-1919 ` 
Operating Systems: PC DOS, MS-DOS Telex 323909 (BREAK THRU) P27816 
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TRAC LINE MAPS — MANAGEMENT AND PLANNING SOFT- 

WARE 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, United King- 

dom 

Hardware Supported: AT&T ЗВ Serles, 6300/7300; IBM PC-XT, PC- 

AT; Altos; Fortune; TeleVideo; Corona; KAYPRO; Radlo Shack; 

Plexus; MS-DOS-based Hardware; UNIX-based Hardware 

Operating Systems: PC DOS, MS-DOS, XENIX, UNIX 

Languages: COBOL 

Number of Cllents/Users: Not Specifled 

Narrative: TRAC LINE MAPS is project management software 

that helps managers plan, organize, direct and control resources. 

It helps managers use PERT, Critical Path, Crashing and Gantt 

charts. It allows managers to: 1) Compare actual achievements to 

planned milestones to see problems; 2) Allocate resources In time; 

3) See costs for time, resources and money for alternate plans; 4) 

Have unlimited tasks, resources, activitles or cost categories; 5) 

Slmplify and insure accurate input, eliminating repetition; 6) Track 
| progress in as much detail and as many elements as needed; 7) 
Change Gantt charts, PERT networks and other graphics without 
rebuilding master charts; and 8) Vary data elements. TRAC LINE 
MAPS runs on any operating system supporting ANSI 74 COBOL 
and most proprietary operating systems. A 90-day replacement 
guarantee is included. 
Special Configuration Requirements: 256K memory, dual floppy 
disk drives (hard disk recommended) 


_ Contact Data Pricing 
Herb Feinstein $495.00/ 
Vice President of Marketing and Sales Single User 
TRAC LINE Software, Inc. $695.00/ 
51 Alpha Plaza Š А Multi-User 

_ Hicksville, NY 11801 
Tele. 516-935-7500 or 
800-TRACLIN P27065 
































TRAVELING PROJECT MANAGER 

Product Type: Applications Software 

Geographic Area Served: United States 

Hardware Supported: IBM PC, PC-XT, PC-AT; Radio Shack Model 


2000, 1200 HD; AT&T 6300/7300; ITT XTRA; Olivetti; NEC PC8000; 
Sharp; MS-DOS-based Hardware 

Operating Systems: PC DOS, MS-DOS 

Languages: Not Specified 

Number of Clients/Users: New Product B c 


Narrative: The Traveling Project Manager provides a flexible and 

easy-to-use method of tracking the time and money spent on one 

or more projects. Uses can compare estimated and actual expen- 

ditures and check to see how closely they are keeping to their 

~ schedules. They may review their progress through summaries 
- and bar graphs on their computer's screen or through a variety of 
printed reports. All of these programs use a proprietary windowing 
technique which makes them easily adaptable to any size screen. 
Contact Data Pricing 
Neil Smith $99.95 

. Traveling Software Inc. 

. 11050 Fifth Avenue, N.E. 

Seattle, WA 98125 


Tele. 206-367-8090 P27040 


U-SCHEDULE 
Zl Product Type: Applications Software, Turnkey System 
Geographic Area Served: United States 
Hardware Supported: IBM PC, PC-XT, PC-AT; MS-DOS-based 
Hardware 
| Operating Systems: PC DOS, MS-DOS~ 

‚Languages: Not Specified 
^ Number of Cllents/Users: 7 
"Narrative: U-SCHEDULE features project management, resource 
reporting and cost control, and it allows scheduling by CPM/PERT 
for an unlimited number of projects with as many as 500 activities 
ieach. The database malntalns the balance between operational 
and financial control. Schedule and cost control reports are gener- 
ted. Network slmulation capability provides cost, schedule and 
hat-If analysis. Financial control Is achieved by reports for pro- 
{ects cost, cash flow analysis and cash commitment. Operational 
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control Is achieved by day-to-day scheduling and resource report- 
Ing. Interactive display of schedules and reports Is also provided, 
as well as creation of Independent simulation models out of the 
master flle. 

Speclal Configuration Requirements: 256K memory, graphics 
board, two disk drives 


Contact Data Pricing 
Carla R. Khan 4 . $285.00 
President LEASE 
UserCom Systems, Inc. 

2200 E. Devon Avenue 

Des Plaines, IL 60018 

Tele. 312-699-1234 P26390 


VISISCHEDULE? 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM PC, PC-XT; Apple II Series 

Operating Systems: PC DOS, Apple DOS 3.3 

Languages: BASIC 

Number of Cllents/Users: Not Specified 

Narratlve: VisiSchedule is a powerful project planner. It instantly 
Shows skill levels, costs and the critical path among project tasks. 
It allocates costs, specifies earliest and latest start dates, slack 
times, holidays, prerequisites and deadlines for each task. Move, 


slip, or change any task, skill level or cost, and instantly see the 
Impact. 


Contact Data Pricing 
Paladin Software Corporation PRICE UPON 
3255 Scott Boulevard a REQUEST 
Building 7, Suite C 

Santa Clara, CA 95054 

Tele. 408-970-7300 P15504 


VUE 

Product Type: Applications Software 

Geographic Area Served: Worldwide 

Hardware Supported: IBM Mainframe, PC-XT, PC-AT; DEC Sys- 
tem 10-20, PDP-11, VAX; Honeywell DPS 8, DPS 6; Hewlett-Packard 
3000; AT&T 3B Series; Perkin-Elmer 3200 Series; Convergent Tech- 
nologies; Zilog System 8000; MS-DOS-based Hardware 

Operating Systems: VM, PC DOS, TOPS, RT-11, RSX-11, RSTS, 
VMS, GCOS 8, MPE, OS/32, CTOS, MS-DOS, XENIX, UNIX 
Languages: FORTRAN 

Number of Cllents/Users: 135 

Narrative: VUE is an interactive project management system that 
provides a convenient tool to plan and manage complex projects. 
VUE performs critical path analysis for projects with up to 3,000 
activities each, and as many as 99 related projects with the multi- 
project option. The menu-driven user interface allows easy data 
entry, modification and report selection. Reports include sched- 
ules, progress to date, current work to be accomplished, bar 
charts, cost accounting, resource accounting, network prece- 
dence diagrams, activity time analysis, predecessors, and calen- 
dar specifications. Options include multi-project, plotter graphics, 
custom reporting, and time-scaled network diagram. 


Contact Data Pricing 
John Enyedy $895.00— 
National Sales Manager $26,000.00 
National Information Systems, Inc. 
20370 Town Center Lane 

- Suite 130 
Cupertino, CA 95014 
Tele. 408-257-7700 P09125 


WORK PRIORITY SYSTEM (WPS), THE 

Product Type: Applications Software 

Geographic Area Served: United States, Canada, United King- 
dom, West Germany, Australia/New Zealand, South Africa 
Hardware Supported: IBM PC, PC-XT; Apple I! Series, III; Victor; 
ACT Slrius 

Operating Systems: PC DOS, MS-DOS 

Languages: BASIC, C Language, PASCAL 

Number of Clients/Users: 243 

Narrative: WPS is a practical decislon system for managing tasks 
and time of individuals and teams. It produces work plans and 
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| REQUIREMENTS: Two disk drives 
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‹ "RIPTION: Business Planner кыы Т а е model 
4)251пеѕѕ and projects monthly income and expense figures, 
dit allocations, and sales forecasts to help analyze underly- 

isumptions in depth. Management decisions can be tested 
Jfore commitments are made. Business Planner Pembınes 
| ps into male models to predict future ewl. 
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3 CRITICAL PATH METHOD & JOB SCHEDUL- 
ING PROGRAM 
R’S NAME: Elite Software Development, Inc. 
RY REQUIRED: 56K 
= LANGUAGE: CB80 
E REQUIREMENTS: Two 150K disk drives 
IRING SYSTEMS: CP/M-86 


SRIPTION: Critical Path Method & Job Scheduling Pro- 
1! a job scheduling tool that will allow evaluation of the 
i importance of the various tasks associated with com- 
ifa given project. The PERT approach requires three 
Mies for completing an activity, while the CPM approach 
Il only one time estimate. Both methods will find а 
cath in the network describing the activities required for 
At. This critical path is the longest path that may be taken 
It: beginning activity to the final activity. Activities that 
Mus critical path are said to be critical. An activity is 
aif a delay in its completion will cause a delay in the 
) lion ofthe entire project. Other activities have slack time 
; that the activity may be completed beyond its original 
Jon date and still not hold up the entire project. A 
ischedule concerning all activities is supplied and, as 
Sven in the accompanying output, each activity is given 
©:duling dates. They are as follows: 
i Start is the earliest date that the activity may be 
id¢aken. 
1 Finish is the earliest possible completion date for a 
vê activity. - 
i&tart is the latest date that the activity may be undertaken 
Ofer to finish on time. 
(6 inish is the latest date that the activity may be com- 
18 without holding up the entire project. This date will set 
е aline for each activity of the project. 
I tivity 1s critical, the late finish date will be the same as 
ish date indicating that there is no slack time for the 
critical activities should be given priority and be 
ori closely. The program will also give the expected 
of the project for the activities defined along with an 
i hedule. The expected duration or critical path length 
1P ed to the desired completion date so that a probability 
iven on the chances of completing the project on time. 
$]5gram will allow the user to define a project network 
Ip? 100 activities. All data may be stored on the disk in a 
selected by the user. Using the PERT method allows 
Ч шу that the completed project will be printed and 
: user with the option of entering costs for each 



















EISHER 's NAME: Duosoft tocporation п > 
DRY REQUIRED: 48K . Se es B rose 
ICE LANGUAGE: PASCAL ...... ES LE { 
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activity. If N an cec total ase cost is then 
printed. . 3 йш: ae 
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PRICE: $249. DO eu oni ROO ie. 


TITLE: CRITICAL PATH SCHEDULING 

PUBLISHER'S NAME: Rambow Enterprises 

MEMORY REQUIRED: 256K 

SOURCE LANGUAGE: Compiled BASIC ра 
OTHER REQUIREMENTS: Printer 80/220 column 


DESCRIPTION: Critical Path Scheduling includes standard 
early- late starts-finishes, float time, critical path, and bar 
charts. The program will handle 500 individual activities for a 
single project. Version 2 will handle 2,500 activities, cash flow 
tracking, manpower leveling, network crashing, and network 
generation on a plotter. 

Source code is not available and disks are not copy protected. 
Program updates are available for $10.00 and many examples 


are given with the program disk. Customer support is included 
after sale. 


PRICE: $ 500.00 version 1 
--_. $1500.00 version 2 


TITLE: DATA SCHEDULER » 
. PUBLISHER'S NAME: Data*Easy Software 
MEMORY REQUIRED: 64K s 


DESCRIPTION: This program allows the user to display pro- 
jects that will show up to seven different jobs one at a time. 
Displayed on a day-by-day basis, it will show the length of each 
job to be done, firm or proposed job, and who's responsible for 
the completion of each job. Data Scheduler will display ten 
weeks of data at one time. The listed projects can cover up to a 
two-year period. 


PRICE: $35.00 


TITLE: DATA*EASY/PROJECT MANAGER a 
PUBLISHER'S NAME: Data*Easy Software v 
MEMORY REQUIRED: 64K 

SOURCE LANGUAGE: BASIC, Assembler 
OPERATING SYSTEMs: MS DOS 


DESCRIPTION: Data*Easy/Project Manager will display 
projects visually showing up to seven different tasks (subpro- 
jects) at one time. Data is displayed on a day-by-day basis and 
will show the legth of each task, whether it is firm or proposed, 
and who has the responsibility. Projects can be as long as two 
years and up to ten weeks of information can be seen on the 
screen at one time. Progress charts may be set up and the source 
code 1s supplied by the user. 


PRICE: $35.00 


TITLE: DEMI-PLAN PROJECT MANAGEMENT \ 
SYSTEM | 


PUBLISHER'S NAME: Demi-Software 
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WEORY REQUIRED: 128K . . o.c FET 
JIER REQUIREMENTS: Printer IDEM os 


CRIPTION: Demi-Plan Project Management System is a 
a scheduling/management program that allows the user to 
e and maintain a complete file of project jobs and 
escrces. The information from the file is used to print different 
om: of Gantt charts, resource histograms, and task/resource 
19:- reference. 
Tis program will determine the critical path of a project. The 


jpê tor can use what-if data that will show resource and data 
hates. 


RIC: $74.00 


m FORWORK 
UBISHER'S NAME: Percs Software 
7 RY REQUIRED: 128K 
JUNE LANGUAGE: C 
|. REQUIREMENTS: Two double-sided disk drives 


RIPTION: ForWork is a project and resource manage- 
entystem that provides a manager or project team member 
iia advanced software system to schedule and monitor the 
(00:55 Of multiple projects using multiple interrelated 
soles on a day-to-day basis. An immediate analysis of the 
ig Df a schedule change is provided. 

€)urce usage leveling permits a manager to schedule a 

| to fit an even level of resource commitment without 
lê Dr over utilization. The ForWork calendar is capable of 
necling projects in one minute increments at any time from 
801 2099. This permits a manager to use a definition of man- 
) fiscal quarter and to change the definition of these times 
erlaking some entries. 

On: a project has been scheduled and resources are planned E 
&amitment, a manager may change the clock to limit or 
pap analysis within any period of time. This allows the 
led ing of projects of an unknown length with an incomplete 
mui of the total scope of the project. Reports and graphs 
até formation as appropriate to various management levels 
ho the need to manually perform summarization. This 
lec the information content of reports needed by a broad 
tim of management levels. The ForWork system is 
ide into the following six primary functional areas: 
Rê‘ ırce dictionary maintenance - The dictionary file con- 
alt various sections that list the human and material 
€Strces available, the corporate managment structure, the 
waıbility of various resources, and the ownership of those 
BSérces. f 
'9ct schedule modeling - Projects are composed in a series 
f'$ps called tasks. Modeling allows creation of templates 
Of ojects of a repetitive nature prior to the actual schedul- 
ng ad correspondent commitment of resources. The com- 
¡Bent of resources is global in scope among all scheduled 
Ms but individual tasks within a project may not be 
X dent on tasks outside of the same project. Interproject 
е Idencies may be simulated by the creation of dummy 
X The system computes the projects critical path as well 
S Pt type project completion times at various confidence 
А 
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1 Pgress and completion reporting - Once a project is 
hered, in progress entries may be made as often as 
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desired. A reasonable schedule of once a day or once a week 
will reflect the true condition of projects currently underway.. 
In progress and completion entries play an important function 
within ForWork. The scheduling algorithms in use are based 
on using the most current information to create new schedules 
based on all current information available. Thus, it is possible 
that another project that was delayed because of a lack of a 
resource can be accelerated if that resource becomes 
available. | 
Report generation - ForWork generates many reports that 
reflect the current status of project completion as well as 
resource utilization. These reports are available on demand 
and are based on the most current information available. 
Project performance reports are available that relate the pro- 
jected completion of project tasks to their actual reported 
completion. A limited amount of historical cost data is also 
captured although ForWork is not designed to maintain total 
Job cost for input to any other accounting system. 
Graphics - ForWork generates Gantt charts and trend graphs 
for display using either the IBM color graphics adaptor or the 
IBM PC graphics printer. A limited form of charts may be 
graphed on the screen and on an 80 column ya using the 
standard ASCH character set. 
Communication - The ForWork system contains a function to 
translate data files into standard printable ASCII sequential 
files suitable for transmission over telephone or dedicated 
lines to other personal or mainframe computers. 


PRICE: $595.00 additional copies at 10% of first price of 
documentation 4 


— á 


' TITLE: GANTT-IT абе 


PUBLISHER S NAME: A+ 
MEMORY REQUIRED: 192K 


OTHER REQUIREMENTS: Two disk ee ora a hard disk 
OPERATING SYSTEMS: MS DOS 


DESCRIPTION: Gantt-It provides a are defined record that 


contains most of the fields the user may need. The user can print 


task reports in any sequence. Person, department, or end date 
are a few examples. The user can select assigned tasks to review 
resource loading. The program will report last month's com- 
pleted tasks by department to the client managers to communi- 
cate progress. 

When cost or activity is updated in the task record, a transac- 
tion file is posted with a record of the transaction. This transac- 
tion is used for cost allocation. Reports may be prepared 
showing cost year-to-date, cost by project phase, cost by pro- 
ject-to-date, hours by person, hours by ериш Wears to- 
date, for a month, or any time period). 

Gantt charts will selectively fill up the amused nght fie of 
task reports if the user requests. Gantt a period of a few months 
to over two years. Use Sideways to n charts longer than the 
print width of the printer. а 

Save and recall frequently repeated sets of keystrokes for 
repeating common system activities such as printing a weekly 
report. The user can create an output file that can be read by 
spreadsheet or word processing systems. The user can custom- 
ize applications using the pre-requisite under-control шу. 
Other features include the following: . a~ 
* number of fields and record length ао onl by available 

memory and disk storage 
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e racter maximum field length 65 
pneric maximum field length ten 
zort maximum width 999 
aj roximately 640 tasks with 256K memory ante one double- 
128 diskette - 


uc $70.00 I E 
| 


E LINEAR PROGRAMMING cam 
SHER’S NAME! Institute of Industrial Engineers. on 
Boso: BASIC с | 


¿SRIPTION: To solve linear programming problems, the 
16 Programming package utilizes the Simplex method. The 
m permits interacive input of the constraints and the 
je&ve function. This approach is effective in solving small 
'a»nrogramming problems. 


ick Contact Dealer 


EMILESTONE 
3L)4ER’S NAME: Digital Marketing Боов 
ФУ REQUIRED: 56K 
iB REQUIREMENTS: Two disk drives 
RITNG SYSTEMS: CP/M-86 -- 


UPTION: Milestone is designed to expand the applica- 
J ritical path analysis. It will combine the fundamentals of 
ic И ра analysis into a package that. runs on a desktop 
ipler. Instead of replacing PERT/CPM (program evalua- 
| view technique/critical path method) programs, 
Sine is designed to complement them. It is designed to 
131 track small projects for the user who doesn't require 
ys techniques. It can be useful for two kinds of managers. 
s€ot currently using planning tools and those disenchanted 
¡ir present PERT/CPM packages. 
libtone will answer fundamental questions such as when a 
€ wil be completed, how much it will cost, whether it is 
4 ог behind schedule, and how delaying an activity will 
lject completion. The program will prepare detailed cost 
as based upon a summation of each activity’s individual 
oo nt and manpower expenses. 
tone will help the user examine the trade-offs between 
) ger, dollars, and time and keeps track of a project’s 
| by penodically updating the schedule to reflect 
‘in the plan and completed activities. Other features 
e following: 
active allowing the user to ask what-if questions about 
1 dule апу time anew activity is added огап саше с опе 















I 5 the user to view a project through a movable screen 


t dany displays manpower ms cost summaries at the 
t E the screen 

the user to enter a project of 100 or more activities 
liit drawing an arrow diagram or creating dummy nodes 
ооз a menu nach шеш options or p 


E 
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pu project data in A to ET isk input/output 
Iteger arithmetic for all computations - 
2 mine which activities are time al 
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® measures ime units in hours, days, weeks, months, quarters, 


or federal fiscal quarters 
PRICE: $295.00 


~ 


TITLE: MILESTONE x 

PUBLISHER ’S NAME: Organic Software, Inc. 

MEMORY REQUIRED: 56K | 

SOURCE LANGUAGE: PASCAL d 

OTHER REQUIREMENTS: 80 column printer, 24 X 80 display 
with cursor positioning and a home 
and clear function 

OPERATING SYSTEMS: CP/M-86, UCSD p-System 


— = — 


DESCRIPTION: Milestone is designed to expand the applica- 
tion of cntical path analysis into areas where it was not 
considered before. 
Milestone internally treats a project as a series of activities. 
. Each activity has a name, capitol cost, duration mix of man- 
power, and an associated list of other activities that must be 
completed first. This list of prerequisites provides the thread 
that Milestone uses to link all projects together into an overall 
project schedule. Every time a new activity is added, or an 
existing one is changed, the entire schedule is recomputed and 
redisplayed on the scree. Subfiles may be created to break down 
each activity in a master project. 
Some of the things that can be accomplished with the 
— Milestone program include: 
e discover which activities have slack time m be delayed 
without delaying the entire project) 
* prepare a detailed cost estimate based on a summation of each 
activity's individual equipment and manpower expenses 
* change an activity and see the results on the overall project 
schedule 
e investigate the trade-offs between manpower, dollars, and 
time 
* communicate a plan to subordinates 
Milestone can also be used as a planning calendar to: 
keep track of special meetings, conferences, business trips, 
and vacations 
e planorganization's projected workload for the coming year 
* allocate the rental or other use of equipment and resources 


- 
PRICE: Contact Dealer 
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TITLE: MPCS PROJECT MANAGER 
PUBLISHER S NAME: S& T Associates 


DESCRIPTION: This management program was designed to 
project management, control, and schedule with company, pro- 
ject phase, and task control levels. MPCS Project Manager 
includes the following features: | 

* administration M 
* maintenance of data 

* ime accounting E 
e task planning | 

e management reporting... 


PRICE: Contact Dealer 


TrrLE: P/MS ғ 
PUBLISHER’S МАМЕ: System R Recent Services 
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ORY REQUIRED: 128K 


CE LANGUAGE: MBASIC ae 


:R REQUIREMENTS: Two disk drives, video color 
monitor, graphics printer, hard-disk 
are supported) | 


CRIPTION: p/MS is a project management support sys- 
| 9 at will assist information system developers budget, plan, 
&tor, analyze, report, and control software development 
cts. It is based on the critical path method and will do (е 
wing: 

Sıedule and allocate real or hypothetical resources 

(velop starting/ending dates for interdependent project 
@ivities 
wntify the cntical path(s) 
¢npute time slack on non-cnitical activities 
ulate resource requirements by type and cost over the life 
Da project 
I2? user can re-plan new management priorities, spot unfor- 
siresource shortages, and find existing projects in trouble. 
iinrogram is menu-driven, color graphics-oriented, and uti- 
n- line help screens to aid the first time user. 


| 
uc: $995.00 
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1: PERTMASTER 

BSHER’S NAME: AHA, Inc. 

SRY REQUIRED: 64K 

UTE LANGUAGE: CBASIC 

H* REQUIREMENTS: 132 column printer 
EATING SYSTEMS: CP/M-86 


Z^RIPTION: Features of Pertmaster include the 
leing: 


‚uation ES 


screen reports 

ds charts 

воигсе histograms 

dicedence or activity-on-arrow 


16 $695.00 
7? $250.00 for demo 


L PERTMASTER 

BISHER’S NAME: Westminster ET 

MRY REQUIRED: 64K for CP/M-86, 228K for IBM PC 
JI'E LANGUAGE: MBASIC 

E TING SYSTEMS: CP/M-86 















| » Deu users to manage multi-activity projects using 
| е Project Evaluation and Review Technique (PERT) or 
Dcal Path Analysis method (CPA). Pertmaster has a max- 

IPproject network size of 1500 activities and accepts up to 
d erent resources per activity. It will analyze and update a 


ters. The user can produce bar charts and histograms 
Seng projects on standard character printers. 
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TITLE: PLANFOW Zoe a d Kr p br. asi 
PUBLISHER'S NAME: Project Control зета 

MEMORY REQUIRED: 64K | 
OTHER REQUIREMENTS: Two disk drives, 132 column printer 


DESCRIPTION: This program is designed to be used for large 
capital projects by contractors, estimators, and engineers. 
PlanFlow gives the user on-screen spreadsheets that allow prep- 
aration of distribution models. The program will raph costs and 
manpower requirements on any designated project. 

The user can define distribution curve shapes and then store 
them using historical data or proposed pricing schedules. All 
items are merged as updates are input. PlanFlow gives the user 
the capability to print distribution graphs for any one item or for 
the total project. 


PRICE: $495.00 


TITLE: PLANTRAC 
PUBLISHER'S NAME: Computerline, Ltd. 


DESCRIPTION: This program will guide the user through 
network creation and amendment, time resource, cost analsis, 
scheduling, updating, and reporting. Additionally, the user is 
allowed up to 12,000 activities. The report formats can be user- 
defined. 


PRICE: Contact Dealer _ 


TITLE: PMS II l » 

PUBLISHER'S NAME: North Aeria MICA, Inc. 

MEMORY REQUIRED: 64K 

SOURCE LANGUAGE: CBASIC, CBASIC 86 

OTHER REQUIREMENTS: Two disk drives, 132 column printer 
OPERATING SYSTEMS: CP/M-86 4 


DESCRIPTION: PMS II is a full scale critical path project 
management system that will calculate early and late start and 
finish, float and critical path(s) for networks of up to 1,250 
activities or 2,500 activities in a 128K 16-bit machine. Included 
are super- and subnetworking features and project size is 
unlimited. The system will print activity reports and Gantt 
charts with sort and select capabilities, the activity diagram, 
funding schedule and graph, and three part erned value analysis 
reports. The system operates on 3, 4, 5, 6, or 7 workdays per 
week on a percent complete, actual start/finish, or days remain- 
ing basis and will accomodate up to 100 user-defined holidays. 
PMS II will track budget and actual matrial, labor and burden 
dollars and will interface to any job cost system or dBASE II. It 
satisfies all Corps of Engineers ER 1- 1-11 and baseline DOD 
7000.2 specifications. en 

RMS II is a resource management от designed for use 
with PMS II and allws for the definition f up to 96 resource 
centers. Each includes a capacity in hours per day and a wage 
and burden rate. Any portion of any resource can be allocated to 
any activity in any project defined under PMS II Reports can be 
geneated for one center or any combination of centers showing 
line item detail allocations as well as a bar graph that shows 
allocations as a percent of capacity (0% to 200%) over time. 
Allocations are also displayed on PMS Il activity reports. RMS 
II is designed for ngineering, R&D, prototyping, and software 


- 
— 





| 
= Management 


ybpment environments as well as any project oriente com- 
sising a matrix management orgaization. 
| 


1255.00 4. 2... - 1... Be. 





p PMS-II 
3 ІНЕК 5 МАМЕ: АНА, Іпс. 










i ¡RIPTION: PMS- П - Project Management E. is 
siged for managing any komplex project. This чан will 
hfollowing: 

RD construction >” . E 2 
ness planning 

190 + events on critcal path 

ba charts 





| 
Contact Dealer 
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EPRO-JECT 6 
1 HER' S NAME: Softcorp, Inc. 
LY REQUIRED: 28K 
EREQUIREMENTS: Printer recommended 


PTION: Pro-Ject 6 is a project management program 

'€1 help manage, schedule, and minimizecost on a job. 
1ê atures of Pro-Ject 6 include the following: 
т/га! path automatically calculated 
im schedule updated in real-time 
if analysis 

of or monochrome display Е 
igetime automatically calculated . 
TOcted completion date displayed after each change 

iraart or task details can be displayed 

9$ can be specified by task and resource , 
ll ple work calendars supported 

Ollays and non-work days can be defined 

0}е5$ can be reported with task completions 

Wiole resource types supported 

seilefinable reports ‚ 

itil tasks highlighted | 


21149.00 


<= 


3: F OJECT MANAGEMENT SYSTEMS I 
ER’ S NAME: Softpoint 
С ОК: This system will produce time, manpower, 

€ reports. The data base will maintain projects and 
o cts that can be updated. Some other features of кле 

ag nent Systems I include the following: 

a f analysis gc cs 
ot santt charts í 
| eM driven 
: ot Tequire networks to be O 


E ontact Dealer eng Re 
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ый ROJECT SCHEDULER 
ISER’S NAME: Scitor Corporation - 


Т 
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DESCRIPTION: Project Scheduler is a project management 

program that is designed to help management meet deadlines 

and beat cost targets through project forecasting, scheduling, 

control, and tracking of project status. The menu prompts per- 

mit data entry for modification or update to large, complex 

project plans. The program allows what if analysis. Features of 

Project Scheduler include the following: 

* critical path is calculated 

a Gantt chart is displayed after each add, delete, or SIC 

interactive what if analysis 

display data/plots using the monochromatic or color screen 

schedules projects by days, weeks, months, or day displayed 

by week 

* labor and other cost data can be input to VisiCalc and Super- 
Calc spreadsheet packages 

* allocate tasks by start and duration, early start, and late start 

e creates standard company labor grades, other direct costs, 
holidays, 24 labor grades, 24 other direct costs, and 30 
holidays (multi-year) 


. * creates detailed and summary reports including project 


schedule, labor and cost by time period, labor and cost by 
individual job 

* ability to complete jobs for performance tracking 

e „milestone annotation to identify special events in the project 


PRICE: : Contact Dealer y 


TITLE: QUEUEING MODELS 
PUBLISHER S NAME: Institute of Industrial Engineers ~ 
SOURCE LANGUAGE: BASIC 


DESCRIPTION: The Queueing Models system enables the 
industrial engineer to calculate the expected number of indi- 
viduals waiting and the utilization of servers for various waiting 
line models such as the finite queues, multiple server, or limited 
source models. Program features include interactive data entry 
and editing, error checking and recovery, and printed output 
reports. 


PRICE: Contact Dealer 


TITLE: RESOURCE MANAGEMENT MUSEUM, 
PUBLISHER’S NAME: AHA, Inc. = 
MEMORY REQUIRED: 64K : 
SOURCE LANGUAGE: CBASIC 

OTHER REQUIREMENTS: 132 column printer 
OPERATING SYSTEMS: CP/M-86 


DESCRIPTION: Resource Management System links with 
PMS-II for allocating resources to events scheduled by PMS-II. 
The user can define up to 96 resources including personnel, 
equipment, and up to 32,000 allocations across all or selected 
projects to automatically schedule resources within activities. 
The program will calculate direct and burdened costs for bud- 
geting purposes. Tabular and graphic reports assist in doing 
capacity planning and load leveling. 


PRICE: $995.00 : 
$ 50.00 for demo - 





TITLE: SIMPLEX PC 


PUBLISHER S NAME: Dynamic Micoprocessor Associates, 
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ZIRY REQUIRED: 64K 
ОССЕ LANGUAGE: Compiled BASIC 


CRIPTION: Simplex PC is designed for many cost con- 
0 profit maximization, and other optimization situations. It 
üll:olve linear programming problems with up to a 50 x 50 
atx and provides the option to display each iteration of the 
"ation. 


uc: $49.95 


| : SIMPLEX PC II 
BSHER'S NAME: Dynamic Microprocessor Associates, 
Inc. 
DRY REQUIRED: 128K, 192K 
JUZE LANGUAGE: Compiled BASIC 
HR REQUIREMENTS: 128K for VisiCalc, 192K for Lotus 
1-2-3 


E'CRIPTION: Simplex PC II is an extension of Simplex PC 
ilExpanded capabilities. It will allow the user to solve linear 
ор g problems in up to a 100 x 100 matrix. It uses a 
teisheet program (VisiCalc, Lotus 1-2-3) to set up problems 
lı complete names for variables) and after execution, to 
&ythe problem solution (final tableau). The ability to pose 
la if questions (i.e., add/change constraint variables, 
aie coefficients of variables) is provided through the prob- 
a jiting available via the spreadsheet edit, copy, move, and 
le commands. The standard data storage format provides a 
std to input data from any source. 


1С: $100.00 


1 ТАКСЕТ/РС EC 


BISHER'S NAME: System Research Services 
ERY REQUIRED: 128K 
UIE LANGUAGE: MBASIC 
t REQUIREMENTS: Two disk drives (SS/DS), (color 
monitor, graphics printer, hard disk 
Е -. supported) 


SS RIPTION: Target/PC is a project management support 
tía that will assist project managers to budget, plan, 
mor, analyze, report, and control any type of project. It is 
sé on the critical path method and will do the following: 
s¢2dule and allocate real or hypothetical resources 

C ‚elop starting/ending dates for independent project 
at Vities 

iditify the critical path(s) 

рше time slack on non-critical activities 

ailate resource requirements by type ar and cost over the life 
) project 

N management priorities, unforseen resource shortages, 
di listing projects in trouble can be replanned. The program 
1 ıu-driven, color graphics oriented, and utilizes on-line 
IB :reens to aid the first time user. 


с 5450.00 


—- 

















TASK MANAGER 
" HER'S NAME: Quala 
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MEMORY REQUIRED: 128K 


DESCRIPTION: Task Manager will helo the user to spot. 


conflicts and overloads, and balance schedules. The program 
will handle up to 999 separate tasks. Enterthe projects needed to 
oversee, organize, and keep moving. The program will keep 
track of ll pieces of data for each task. The system accepts the 
following task information: 

e description of task 

task number 

beginning date of task 

priority of task 

completion date of task 

person responsible 

department assigned 

subproject identifier 

man-hours 

project-identifier 

percent complete 

The user can add, revise, update, and manipulate this data. 
The three different reports on the screen or printer are Gantt 
charts, Task listings, and Man-hours summary reports. 

Gannt charts allow the user to get a visual assessment of 
where each project is in terms of beginning and completion 
dates. The user can use this chart to spot conflicts, problem 
areas, bottlenecks, and open time. 

Task listings will give the information on a given task orga- 
nized by either department, individual, project, completion 
date, etc.. Use this list to review progress and workloads. 

Man-hours summary reports will summarize the man-hours 
and average percent complete for all tasks meeting given selec- 
tion criteria, 1.e., total man-hours and average percent com- 
pleted committed by a given person or department against a 
given project in a certain quarter. Use this report to asses time 
investments, rofitability, and performance. 


PRICE: $250.00 


TITLE: TASKMASTER 

PUBLISHER'S NAME: Quala 

MEMORY REQUIRED: 128K 

OTHER REQUIREMENTS: 80 column printer 


DESCRIPTION: Taskmaster is designed to organize a depart- 
ment, company, or other user activities. It assists in tracking 
who should be doing what and when. Up to 999 tasks can be 
scheduled. Schedules include project and subproject, depart- 
ment, person, completion dates, and starting dates. 

- Taskmaster will track man hours and percentage of comple- 
tions. The user will be able to print or view reports and Gantt 
charts. 


PRICE: $139.95 


TITLE: THE HARVARD PROJECT MANAGER 

PUBLISHER ’S NAME: Harvard Software, Inc. 

MEMORY REQUIRED: 128K 

OTHER REQUIREMENTS: Iwo double-sided disk drives or one 
double- sided disk and a hard disk 

OPERATING SYSTEMS: MS DOS 


DESCRIPTION: The Harvard Project Manager will plan and 
manage any sized project. A user will be informed if a project is 








$ Project Management 


eened and is given many evaluated alternate courses of 
jo to get the project back on track. The program is a 
'Sttation-communications tool that provides project status 
ys to superiors, peers, customers, prospects, and vendors. 
eamunications vehicle is included that will make others 
arof project delay or cost overruns and also for any changes 
it: made after the project is underway. 
T critical path: method and the program evaluation and 
j technique (PERT) are included. The Harvard Project 
imer will draw pictures to help the user do a particular job. 
stem will constantly update the user on the project “road- 
ip on the display screen. The program uses the computer’s 
eter set to construct all graphical elements that are neces- 
r project management. It will also display the project as a 
r | art that shows when each task begins and ends. The user 
1 §2cify task durations in units that range from minutes to 
$f working or elapsed time. The user can also specify the 
" completing each task in the project. As the definition of a 
je is refined the program will continually re-calculate and 
lathe total project cost and duration. The program high- 
ats. project critical path at all times. If certain tasks in any 
jj&( are said to be critical and are delayed, the entire project 
yt delayed. 
Harvard Project Manager works with real dates so the 
rim specify the length of the work day, the work week, 
idis, and vacation shutdowns. Any non-critical task has 
:K extra time during which the task may be completed and 
| Et delay the project. The program permits the user to 
ede the start of all tasks. The user may also similarly 
sfin any non- critical milestone, to occur before or after 
cid points, in time to meet external requirements such as 
aWlability of resources. 
rogram offers a mechanism for simulating various pos- 
e ШЕ and decisions and analyzing potential out- 
es Once a project is underway, the user may give the 
z% the actual task start and completion dates and times. 
Lr may also specify percentages of completion for those 
wMiete tasks for which such data is useful. The system 
ila; this information in the schedule window projecting the 
iplion of tasks that have begun but are not yet finished. 
a-osts for completed tasks may also be specified. 
| Iarvard Project Manager treats any task as a subproject. 
ly raphic techniques are employed in the program. One 
sen is the division of the display screen into several 
ital windows as needed. This permits the user to make 
scien structural modifications to the project roadmap or to 
ask durations and simultaneously monitor the impact of 
ү №. on the project schedule. 
Ming is supported allowing the user to pan the display 
10| both horizontally and vertically to examine a project 
| | or schedule that is much larger than that which fits on 





















1- Boiution hard copy output of the graphical images using 
do-matrix printers is included. Optional sideways 

jn D will produce large roadmaps without having to tape 
sf paper together. Various tabular printed reports are 

la |. User’s can request the program to generate a “things 
JIJ”. For example, a project status report that includes all 
¡Ult are the responsibility of porn and are scheduled 
omletion next week. a "v | 
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TITLE: THE WORK MANAGEMENT SYSTEM 
PUBLISHER'S NAME: LWFW Group 

MEMORY REQUIRED: 128K 

OTHER REQUIREMENTS: Two megabyte hard disk, dBASE Il 


DESCRIPTION: Desi gned primarily to assist the municipality 
field operations manager in scheduling, productivity, and eval- 
uations, this program will allow the user to justify any allocated 
resources and capital expenditures, and to develop work plans. 
The program will provide the user with data in work backlog and 
work performed in the following areas: 

e traffic control 

airports 

streets 

utilities 

sanitation 

parks 

buildings 

The Work ds os System can be adapted em use in 
grounds maintenance, plant, facilities maintenance, and con- 
struction work. A 


PRICE: $395.00 


— ~ 





TITLE: WORK MANAGEMENT 


_PUBLISHER’S NAME: Busypro, Inc. 


- DESCRIPTION: This is a work management system which 


allows the user to keep track of time spent with clients and 
projects, by both employee and function. Work Management 
tracks direct expenses by type and in-house vs. ouside charges. 
To allow the user extension and customization, dBASE П 
source code and program generators are included. 


PRICE: $99.00 | ; 
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Consultants 


2670 Ravenoaks Place 


Marietta, Georgia 30062 
(404) 587-2091 
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.FOLEY AND RAY, INC, 


FOLEY AND RAY, INC. is a construction industry consultant firm involved in 
the construction claims field. 


FOLEY AND RAY develops technical and factual data for inclusion in the claim 
or claim of defense package and advises the clients counsel on the technical 
aspects of the dispute. This may include the analysis of construction methods, 
project manning and equipment utilization as they affect the dispute, prepa- 
ration of models, graphics and/or other displays necessary for a clear presen- 
tation of the case, and preparation and analysis of the cost data used in a 
determination of the damages. 


The FOLEY AND RAY personnel have a strong background in construction claims 
having experienced the claims process both as a part of various contractors’ 
management teams and as consultants. The consultants familiarity with 
construction comes as a result of having managed construction projects and 
having had the responsibility for the administration of these projects which 
included correspondence, documentation, cost engineering scheduling, and 
claims preparation and negotiation. 


FOLEY AND RAY has expanded its construction claims services to include a 
DOCUMENT CONTROL AND RETRIEVAL SYSTEM (DCRS). DCRS is an automated system 
for handling the large volume of documents most often utilized in a large 
construction claim. 


The use of DCRS by the FOLEY AND RAY claim consultants, during the preparation 
stage, allows the investigation of many alternate claim possibilities by 

eliminating the need to review the whole file when follow-up is required on 
the new alternates. 


. The DCRS can be utilized in various ways; it can provide listings of documents 
relative to the various issues; it can provide listings of documents which 

| are related to the various issues by reference; and, it can provide an auditable 
paper trial from "as built" schedules directly to th esupporting diaries and 
reports. 


Depositions can also be included in the DCRS allowing the FOLEY AND RAY claims 
consultants and attorneys to quickly access those portions of a deposition 
| which bear on the various issues. 


| Because of the automated system utilized in DCRS, access to the desired 
information is rapid, often in minutes, and therefore it can be used effectively 
during arbitration and litigation to assist the attorneys in both presentation 
and rebuttal. 


Use of the DCRS allows the FOLEY AND RAY consultant to expand his depth of 
research, thus allowing for a more thorough analysis based upon the factual 
information available. 
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DOCUMENT CONTROL AND RETRIEVAL SYSTEM (DCRS) 


For the purpose of demonstration, a model of a typical project has been 
developed. This model project includes several potential construction 
claims for the purpose of analysis. 


The project is an addition to a city maintenance facility. The documents 
available from the project consist of the correspondence to and from the 
city and the diaries of the contractors' superintendent. The documents 
consist of 83 letters and 98.diary sheets covering a five (5) month period 
"from award" to "final acceptance". The project documents all relate to 
one another, and when read in their entirety, reflect a coherent job 
narrative typical of that found on a job of this nature. 


The original planned project completion date was impacted by two (2) delays, 
one caused by the excavation subcontractor and the second caused by the 
cities' failure to deliver equipment per the contract. The project was 

put on the DCRS and the following are a few examples of the types of reports 
which can be generated. The DCRS is very flexible and will generate any 
type of report as the particular claim dictates. 








It was first decided to identify the documents pertinent 
to the two (2) delays. Reports Ol and 02 were generated 
to locate any references directly to the excavation delay 
and Reports 03 and 04 were generated to locate any 
references to the owner furnished equipment delay. 
Reports 01 and 03 are the results of the search of the 
correspondence and Reports 02 and 04 are the results of 
the search of the superintendents' diaries. 





PAGE NO. 00001 


pores NO’: 101 


IES TENA MAINTENANCE ADDITION ROSWELL, GEORGIA 


CONTROL 
NUMBER 


063 


0103 


ПЕЕ ОКИ NO: 01 
FILE NO: CORRESPONDENCE 


RECO TELE: LIST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE RELATIVE TO 
THE DELAY IN EXCAVATION OPERATIONS ON THE PROJECT 


DATE DOCUMENT ABSTRACT 


040183 ABC WILL BEGIN OPNS 04/04/83. PHILLIPS WILL 
WORK DOUBLE SHIFTS STARTING 04/27/83 TO 
БЕТ PROJECT ON SCHEDULE. 

002283 АВС BEHIND 


DIRECIED TO BRING PROJECT UP TO SCHEDULE 





PAGE NO 00001 


DERS ЧО. 101 
PROJECT R ATA N ANCE ADDITIOH ROSWELL, GEORGIA 
REF ORT HOST OD 
ЕО E ARIES 


REF ORT TITLE: EIST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE RELATIVE TO 
Three LAY wun EXCAVATION OPERATIONS ON THE PROJECT 


DATE 


031183 
031683 
031783 
031883 
032483 
032883 
040883 
031083 
091183 
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са лаан 


ЕЛБЕ 


NO 00001 


DSESENID. 101 


PROJECT CePA ИЕ МАМЕ Е BRDETION ROSWELL, GEGRGIA 


BRELORTZNG. 03 
FILE NO: CORRESPONDENCE 


EFO IITEE LIST OF ALL DOCUMENTS 
ESV DOCUMENT EET OL NUMBER AND DATE RELATIVE ТО 
TE BELT IN DELIVERY OI EUNER FURNISEED EGUIPMEIIT 


CONTROL DATE 
NUMBER 

058 031683 
071 042083 
081 oe es 
01 S 060483 
0:00 031483 
0: ССА 031463 
m ll mad sb. 
OE Ug 27853 


DOCUMENT ABSTRACT 


ETICE OT INTENT TO FILE CLAIM C-1 

Doers PO FILE CLAIM AS SOON AS DELIVERY DATE 
CEET IS KNOWN 

CEN SCHEDULE SS SUBMITTAL DELIVERY OF 
HYDRAULIC LIFT UNIT 

Cie CIS DELAY DUE FO LATE DELIVERY OF 

E DRAULIC LIFI UNIT 


ШОНАШ ТС ГЕ А/А1ГАЕКЕ WEE? OF 05/09/€3 
REB Mu LEELEESUCISONSCN-NO.-.1 ACCEPTED 








ЕСЕ МО 


ONTROL 
UMBER 


138 
160 
169 
71 
194 
198 


ОБОО; 


в КО. 101 
ВЕ СЕВА MAINTENANCE ADDITION ROSWELL, GEORGIA 
RERORT NO: 04 
FILE NO DIARIES 


БЕР TITLE fee OF ALL DOCUMENTS 
ES DOCUMENT CEONIROL NUMEER AND DATE RELATIVE TO 
ШЫР ИЕШЕ 1 VERY OF "OWNER FURNISHED EQUIPMENT 


DATE 


031085 
040585 
041583 
041883 
051383 
1853 





Since the excavation delay was caused by a subcontractor, 
Report 05 was generated to locate any reference to 
subcontractors in the correspondence. 
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PERS NO 101 


EROSECT CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 


CONTROL 
NUMBER 


Duo 
063 


066 


Си 2 
ь 2 = 
O со 
(2 


0109 
mo 


REFORT NO. Os 
Bel EBENE, ZZEORRESPONDENCE 


Peco LE: LIST OF ALL DOCUMENTS 
EY See CUMENT CONTROL МЕ ЕЕК AND DATE RELATIVE ТО 
Saeco meme a OR ОБЕКАТІОМӘ ON THE PROJECT 


DATE DOCUMENT ABSTRACT 


ОЕ ZGEROEOSEDZEONTRACTORS LIST 

UD LRAPECOWILLSCBEGINCOPNS 04/04/85. PHILLIPS WILL 
VORE DOUBLE SHIFTS STARTING 04/27183 TO 
BETTEROJELTZONZSCHEDUTLE. 

ОЛО СО REN TEE RT ET ZESCHEDUEET TO BE REVISED TO PLACE 
PeOOnR PATTER ROOF TO KEEP COMMITMENT TO ROOF 
SUB. 

COS S ORMLE CERTIFICATE = EZ ELECTRIC = 
SUBHITTAL 

TRST SUBCONTRACTORS APPROVED 

Ше 222523 AEC BEHIND 

DIE Omen noe NGOs Cn UP. TO SCHEDULE 


Cc 


032083 

052083 EZ ELECTRIC INSURANCE CERTIFICATE EXPIRES END 
OF MAY 
HAVE CERTIFICATE EXTENDED 





Report 06 was generated to locate in the superintendents 
diaries any references to efforts by the contractor to 
coordinate the work of the excavation subcontractor. 
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Bers NO i 01 
CENTRAL MAINTENANCE ADDITION ROSWELL, 
ВЕРОЕТ NO: O06 
ЙГЕ NO DIARIES 


ЕШШ ЕСТ: GEORGIA 


poss IIBEESSPIST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE RELATIVE TO 
ABCHEXCAVATING ACTIVITES ON THE PROJEGT 


DATE 


031483 
957583 
Ш91683 
0031783 
091683 
m7183 
032483 
MS E) 
00272885 
73 
040383 
040282 
040785 
040883. 
3 0983 
031083 
041183 
01429 B 3 
21502 9. 3 
PROS SS 
02503833 





As the research continued into the excavation delay a 
decision was made to look at all the site work/excavation 
field operations and identify the subcontractors involved. 
Report 07 was generated to handle this research. 





[АСЕ МО. 


00001 
DORS NO: 101 
PROJECT: CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 
REPORT NO: 0? 
FILE NO: DIARIES 


REFUORT ТЕГЕ LIEST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE AND CONTRACTOR RELATIVE TO 
EXCAVATION OPERATIONS ON THE PROJECT 


ONTROL DATE SUBCONTRAC 
UMBER TOR 
142 031583 ABC 
142 031583 ABC 
143 031583 ABC 
143 031683 ABC 
144 031783 ABC 
144 031783 ABC 
145 031883 ABC 
147 032183 ABC 
150 032483 ABC 
151 032583 АВС 
ЖЕ 032883 АВС 
154 032983 АВС 
160 040583 ABC 
161 040783 ABC 
162 040883 ABC 
162 040883 ABC 
B63 030983 ABC 
164 031083 ABC 
1165 041183 АВС 
178A 042683 GC 
(179 042783 СС 
1180 042283 СС 
181 042983 ABC 
184 050283 ABC 
185 050383 GC 
ЖЕ 050383 АВС 
186 050483 GC 
186 050483 CC 
187 050583 GC 
188 050683 СС 
1.88 050683 GC 
90 050983 GC 
‚90 050983 GC 
[91 051083 СС 
172 051183 GE 
.94 051383 CC 
9 7 051783 СІМ 
98 051883 GIM 
(99 051983 ADL 
00 052083 ADL 
51 052183 ADL 
052383 ADL 


‚02 








AGE NO. 00002 
| 
| DCERS NO: 101 
PROJECT: CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 
RERGORT MNO: 07 
ETILE TIO: DIARIES 


ЕЕ ЕЕЕ Е UTST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE AND CONTRACTOR RELATIVE TO 
EXCAVATION OPERATIONS ON THE PROJECT 


ONTROL DATE | SUBCONTRAC 
UMBER TOR 
203 052483 ADL 

209 052583 ADL 

7208 053083 ADL 

209 060183 ADL 


210 060283 ADL 


= 








Bad weather might have been a factor in the excavation delay, 
therefore, Report 08 was developed to identify when the periods 
of bad weather occurred and to support further analysis. 





МСЕ NO. 00001 


DERS HO... 101 
O TET CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 
REFORT МО. 08 
ILE NO DIARIES 


Repent TITLE LCIS OF ALL DOCUMENTS 
EY DOCUNHNENT CONTROL NUMBER AND DATE RELATIVE TO 
THE INABILITY TO WORK CAUSED BY BAD WEATHER 


INTROL JATE 
MBER 

46 0319783 
48 0372233 
55 033083 
82 043083 


P3 051283 





Later, a check of all concrete placement dates was desired, 
therefore, Report 09 was generated. 





AGE NO. 00001 
BERS NO 10! 
EEO CET СЕПТНБАГ MAINTENANCE ADDITION ROSWELL, GEORGIA 
REPORT NO: 09 
Prune mT ARIES 
РО ТЕ. ВИТ QF ALL DOCUMENTS 
ЕП ПЕСПМЕМТ СОМТВОГ MUMBER AND DATE AND CONTRACTOR RELATIVE TO 
Maen CONGREMEMEELACING ACTIVITES 

INTROL DATE CONTRACTOR 

JMBER 

143 031683 ABC 

174 025» 183 CC 

{75А 012283 СС 

176 uo 553 GC 

[77А 042583 СС 

178A 042683 GC 

186 050483 GC 

188 050683 CC 

190 050933 СС 

91 ws 1083 CC 

194 053583 GC 

02 9272383 сс 

03 052483 GC 

^09 052583 СС 

05 525583 СС 


[0 





E S9 GC 








To develop an "as built" schedule Report 10 was generated 
to list all work by CSI Activity Code and by subcontractor. 


Report 11 was generated to plot the activities against a 
time scale. 





PAGE МО 00601 


Bere МО. 10: 
ВЕ Е АН 2T TI Gi: ROSVELL, GEORGIA 
AAA INE. 10 
NED ARTES 


ЕЕ аР TITLE Mest OF ALL DOCUMENTS 
Ty DOCUMENT CONTROL NUMBER AND DATE AND CONTRACTOR 
Meise 1.F ro NG BLT CONTRACTOR WORK DAYS AND CSI ACTIVITY CODE 


ЕСТ: ВОГ DATE 


CONTRACTOR CSI 

NUMEER ACT CODE 
mis? 030983 GC 
в: а: 031482 АВС 
0155 eS DES ес 
6125 РРС 01.01 
0136 030883 GC 015-01 
0:28 Ее Ес ШІ 01 
0139 0311863 GC DOL 
151: 032583 STF 01.01 
0154 032982 ABC ОО 
015$ 040483 АВС ПО 
0191 051083 RSF 01.01 
0191A 051083 GC 0O1 
0:95 051983 RSI EO 
0196 051683 СІМ O Ci 
0:37 032182 ABC о 
isc 032483 AEC 0502 
0185A 050383 ABC ОНО 2 
0205 052683 ADL 01.02 
0210 060283 ADL ©1102 
0232 063083 GC 01.02 
0135 030783 GC 01.03 
0135 030783 Сс 01.03 
0138 031083 CC 01.05 
0139 031183 GC БО ОЬ 
0137 030983 CC 01.0? 
0141 031483 СС 01.07 
0161 040783 СС 01.09 
E31 062883 GC 01.09 
0165 041183 ABC 01.10 
0230 062783 GC 01.20 
0231 062883 GC 01220 
5231 062883 GC Ole? 0 
0142 031583 ABC 02.30 
0143 031683 ABC 02530 
0194 Озо ЕЕС 02.30 

144 031783 АВС 02.30 
0150 032483 ABC 02.30 
0151 032583 АВС 02.30 
0153 032883 АВС 02.30 
0154 032983 АВС 02.30 
0160 040583 АВС 02.30 
0161 040783 ABC 02.30 








To develop an "as built" schedule Report 10 was generated 
to list all work by CSI Activity Code and by subcontractor. 


Report 11 was generated to plot the activities against a 
time scale. 





PARSE 


ECHTR 
UMEE 





MO ec 0 1 


DERS НОТ Ио: 
р ПАНАС: CAS. lis ROSWELL, GEORGIA 
ВЕРЕ: NC. 10 
ВЕТ С ТЕЗ 


ВЕ TITLE EET OF ALL DOCUMENTS 
eee ECONIROL NONEER AND DATE AND CONTRACTOR 
E ITI TG ALT CONTRACTOR WORK DAYS AND CSI ACTIVITY CODE 


EL DATE CONTRACTORITCSI 
R ACT CODE 


0010 9683 ЕСС 
031483 ABC 


05208376C 

05.0785 С D Di 
030805 6C 0:201 
0251025 GC 01201 
031183 GC 01.01 
В SIF O O1 
032983 ABC 01 01 
040483 АВС 0D 
ЕО RST 01.01 
TOES GC 01.01 
Woe 46S RSI OTTO] 
CIA БІР DISC 
2183 АБС ШІ 02 
032985 АБС 01.02 
050383 АЕС 01.02 
oe 6 813). ADL 0101107 
060283 ADL DUO? 
0c 3083 GC 002 
030783 СС ОЕ 03 
0230783 GC 01.03 
ИО CC 01.05 
00183 СС 030. 
030983 GC 01.07 
031483 GC 01.07 
040783 GC 01 0? 
2883 ЕС UT? 
041183 ABC 01.10 
062783 GC оо 
062883 СС 01.20 
062885 3726C 0352 0 
ES ABC 027 30 
031768 35EREC 072530 
051733 BAEC 02.30 
031293 АВС 02E 30 
032483 ABC 02.30 
Us 2983 XBC 02 3:0 
932883 АВС 02.30 
О-В АВС 07 30 
040583 ABC 07. 30 
040783 ABC 02.30 
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АСЕ МО. 00002 


DERSZNO:E 101 
PROJECT: CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 
RERORT NO: 10 ү 
FILE NO: DIARIES 


RESORT TITLE LIST OF ALL DOCUMENTS 
BY DOCUMENT CONTROL NUMBER AND DATE AND CONTRACTOR 
| IDENTIFYING ALL CONTRACTOR WORK DAYS AND CSI ACTIVITY CODE 


ONTROL DATE CONTRACTOR CSI 
'JMBER МЕЛ CODE 
162 040883 ABC 02.30 
162 040833 ABC 02.30 
163 030983 ABC 079630 
154 031083 АВС 02.30 
165 041183 ABC 02.30 
78А 042683 GC 02.30 
179 042783 GC 02.30 
180 042283 GC 02.30 
181 042983 ABC 02.30 
184 050283 ABC 02.30 
185 050383 АВС 02.30 
142 031583 ABC 02.50 
143 031683 . АВС 02.30 
' 45 031883 АВС 02.50 
TE 032183 ABC 0205910 
185 59383 GC 02.50 
Zr 950483 GC 02.50 
BÉ 050483 GC 02.60 
‚ 87 050583 GC OST 
1.88 050683 GC 02.60 
.88 050683 СС 02.40 
.90 0S 0983 СС 02.60 
90 050983 СС 02.60 
‚91 05:1083 CC 02.60 
22 051183 СС 02 60 
КЕ ОВЕ 1 2993 СС 02260 
[9 7 951793 GIM 02.50 
(99 951953 C#M 02.60 
(39 051983 ADL 02 80 
399 $2083 ADL 02.80 
EO: 02133 ADL 02.80 
‚02 052383 ADL 02.80 
"03 052483 ADL 02.80 
109 052583 ADL 02.80 
‚08 053083 ADL 02.80 
109 060183 ADL 02.80 
(10 060283 ADL 02.80 
173 042083 GC 03.20 
75 042283 GE 03.20 
477 042583 СС 03.20 
178 042683 CC 03.20 
42 031583 ABC 03.30 








АСЕ NO. 00003 


| 

| 
DNTROL 
JMBER 


143 
173 
74 
.74 
Ш? > 
175 
[75А 
176 
‚76 
176 
177 
(77 
77А 
[78 
178 
(73A 
oo 
д 2 
102 


po 3 
109 
ро? 


e 
J 


EOS 
10% 
DE 
180 
(80 
SOA 
8 1 
S81 
05814 


^ 
2 


82 
84 
ва 
vC 84A 
[5 5 
086 


DATE 


031683 
042083 
042183 
042183 
042283 
042283 
042283 
042383 
042383 
042383 
042583 
092583 
042583 
042683 
042683 
042683 
0,2033 
092383 
052 3:9.3 
052483 
052483 
© 212658 3 
0592583 
uU: 583 
0 92633 
о таз 
0227 72525. 
042783 
USW 2 88 
0796 268 
042833 
042983 
042983 
042983 
043083 
043083 
050283 
050283 
050283 
0550 3-89 
050483 
060383 


DCRS NO: 
PROJECT: CENTRAL MAINTENANCE ADDITION ROSWELL, GEORGIA 
REPORT NO: 


EIELEZNGR 


ВЕЕТ TITLE: 


CONTRACTOR CSI 


ABC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 


GC 


GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
GC 
PHB 
PHB 
GC 
РНБ 
PHE 
GC 
PHB 
PHB 
GC 
PHB 
GC 
РЕВ 
PHB 
PHB 
GC 


ACT CODE 


03. 
03. 
03. 
03 
03. 
03 
03 
03. 
03. 
03 
03 
03 
03 
03 
03 
03 
032 
Se. 
03. 
03 
03 
03 
Oe 
03 
03 
03 
03 
04 
04 
04 
04. 
04 
04 
04. 
04 

04 

04 

04. 
04. 
04 

04 

06. 


1 01 


DIARIES 


10 
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